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To Rise Above the Competition? 
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© 25/12.5 kHz Narrowband Operation 
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© Five Programmable Function Keys 
® Two-Levels of Priority Scanning 
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* Unique Radio ID 
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* Direct Radio-to-Radio Calls* 
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e Backward Compatible with Existing 
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® Over-the-Air Management 


¢ Roaming with Auto-Registration 


* DTMF microphone required. 
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The new 423-Series brings economy with uncompromised 
performance to TX RX Systems’ family of dependable tower- 
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NPSPAC band. 


DUPLEXER 

Vari-Notch®, the trademark for TX RX Systems’ pseudo 
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‘..And now for something completely different’ 


THE IQURMAL OF WODILE COMMUNICATIONS TECHRG! 


I appreciate all 
but all I really wanted 
table of contents! 


Dm 


Normally in this column you don’t read 
about changes in the way our magazine is 
presented. Let the changes speak for them- 
selves, | say. 

But the redesign in this issue reflects the 
work of so many people that il is appropriate 
to recognize their efforts. 

Most of the creative work was done by 
Associate Art Director Scott Dolash, work- 
ing with Corporate Creative Director Doug 
Coonrod, and with help from Associate Edi- 
tor Nikki Chandler and Features Editor David 
Keckler. The concept of a complete redesign 
was first proposed by previous Art Director 
Kim Wicker. 

Originally, | asked for a redesigned table 
of contents to better accommodate the issue 
we distribute each year at International Wire- 
less Communications Expo. One thing led to 
another, and a plan began to emerge for a 
comprehensive redesign—thus, the catch 


phrase, “But all I wanted was a new table of 


contents!” every time the redesign moved 
another step forward. 

Some design elements that we've left be- 
hind had been used since the beginning, when 
the first issue was designed in the fall of 1982 
by Pieper International, a typesetting com- 
pany in Littleton, CO. The oxford rules, for 
example, those parallel 
wide and narrow lines 
at the top and bottom 
of each editorial page, 
are history. Goodbye, 
oxtord rules, And wel- 
come to a new table of 

contents page, not to 
mention the rest of 
these pages—thanks 
to the Dolash touch. 


LOGY 


the effort, gang, 
was a new 


Technically 
speaking 
We've been 
blessed to have 
monthly editorial 
contributions since 
Janaury 1993 from one Harold 
Kinley, C.E.T., from Spartanburg. SC. At 
the end of this year, Harold will mark six 
years as our most prolific columnist, and at 
that me, he’s going to cut back on that as- 
signment we've come to appreciate so much. 
Each year. as Harold would talk about 
whether to continue writing. he would say, 
“Well, I still have one more kid to get through 
college.” referring to the big stack of money 


~~ 
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we sent him each month. I guess it wasn’t 
that big of a stack. But Harold enjoys writ- 
ing, and with his experience as a technician 
and his ability to communicate. he is a natu- 
ral for the column. Plus. he self- 
published a book about test instrumentation, 
and the column helps to spread the word. 

At the end of this year, Harold will still 
have a son in college. His daughter graduated 
a year or two ago. I asked him. “Don’t you 
think your daughter might want to go to 
graduate school?” 

Harold has written some feature articles. 
too. That was him. driving the fire-suppression 
tractor pictured on the cover of the May 1993 
issue. That issue included a feature explain- 
ing how to make a mobile rooftop antenna 
modification to prevent breakage from low- 
hanging objects. 

George Dennis, editor of Communications 
magazine in 1993, said at the time. “The only 
thing we don’t like about Harold 1s that you 
found him first!” (George is now director of 
competitor intelligence at Bellcore, 
Piscataway. NJ.) 

Nice of George to give us credit, but actu- 
ally, Harold came to vs with the idea for the 
column. We had previously sought “techni- 
cal tips” from dealers and technicians, but 
without much success. I once talked about 
Harold's column with a dealer, about how we 
previously couldn't find contributors at com- 
mercial service shops, and he offered this 
opinion: “Harold works for the state govern- 
ment,” he said. “He doesn’t have any com- 
petitors, | wouldn't want to reveal any tech- 
nical methods that might give my competitors 
any help.” Maybe that explains part of it, but 
[ also happen to think that Harold is one-of- 
a-kind, 

So, what now for “Technically Speaking”? 
With bimonthly contributions from Harold, 
we'll keep it going, I'd be interested in hear- 
ing from anyone who might want to write the 
column for the intervening months. Maybe 
the space will be taken by one person. Maybe 
the assignment will be rotated among a group 
of contributors. It can be difficult, sometimes, 
keeping to a monthly schedule, Harold says. 
But not impossible, as his track record 
indicates, 

Let me know. won't you? 

Tel. 913-967-1741: fax 913-967-7250: 
email mrt @intertec.com. 
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Ponder fora minute .. 


information supermiehways, on-ramps, speed bumps. Webs of 
destruction and deceit. Who has time for that? 


Remember what got you here. No gimmicks, no monkey 
Business; just solid RF design strategies coupled with selecting 
the best infrastructure on the market. 


At DAPA we offer a most 
comprehensive product line 
of site antennas, keeping in 
line with RF planning, 
aesthetics and zoning 
restrictions. We concentrate 
on a proven metal strip-line 
feed technology, unlike any 
other. It is proven to 
produce continuous peak 
performance, repeatability 
and peace of mind. 


PCS Site 
San Diego 


Not to mention our ap- 
proved vendor status in 
cellular and PCS networks 
around the globe, including 
the first operational PCS 
system in the United States. 


Oh yeah, and don’t forget to tangle with us on the web, 
http:\\www.dapacom.com, where you can get the latest 
in product developments, antenna data, patterns, and 
spec sheets. 


Ponder no longer. 
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tion Center, Miami. Contact: 1-800-288-8606. 
19-21—RF Design Conference & Expo, sponsored 
by RF Design Magazine, San Jose Convention Cen- 
ter, San Jose, CA. Contact: 1-800-288-8606. 
28-31—Industrial Telecommunications and 
USMSS Joint Annual Conference, Grand Hyatt 
Hotel, Washington, DC. Contact: 703-528-5115. 


August 

9-13—International Association of Public-Safety 
Communications Officials (APCO) National Con- 
ference, Albuquerque, NM. Convention Center, Al- 
buquerque. Contact: 904-322-2500. 

12—Radio Club of America breakfast meeting, 
Doubletree Hotel, Albuquerque, NM. Contact: Tracy 
Keller, 972-580-1911. 


September 

23-25—Personal Communications Showcase, 
sponsored by the Personal Communications Indus- 
try Association, Orange County Convention Center, 


Orlando, FL, Contact: 703-739-0300, 
23-25—PCS Latin America, sponsored by the 
Personal Communications Industry Association, 
Orlando, FL. Contact: Cathy Graham, 703-739- 
0300, ext. 3706. 


October 

12-14—Wireless I.T. 98, sponsored by the Cel- 
lular Telecommunications Industry Association, 
Bally's Las Vegas, Las Vegas. Contact: 202-785- 
2842. 

14—-16—TelecomLatina, co-sponsored by Mo- 
bile Radio Technology, Miami Beach Conven- 


November 

4-S—ENTELEC and UTC Joint Seminar on 
Emerging Wireless Communications, Adams 
Mark Hotel, Houston. Contact: 202-872-0030; Web 
Www uc.org. | 
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Analyzing your battery, has never been easier! 


PULSE Analyzer™ eliminates the guess work from your battery's daily 
life. It’s Simple! Insert the battery and you'll know exactly how long your communication line 
will be connected. Because there's no time for surprises in the middle of a crucial moment, the 
life of your battery is something you need to 
know. And at our competitive prices, you can 
not afford not to know. 


Features of the 
PULSE Analyzer™: 


* Simple to operate. No Buttons to Press. 
® Insert the battery in place and the unit 
will do the rest. 
© Digital display will show the capacity of 
the battery. 
e Available in 1 and 4 station configurations. 
© Compatible with Ni-Cd and NiMH batteries. 
© Slim line / compact in design 
© Made in the U.S.A. 


For Sales Information Call: 1-800-881-8211 


ACVANCE 
INDUSTRIES INC 


451 NE. 189th St., Miami, FL 33179 
Tel: (305) 651-3211 © Fax: (305) 651-3296 
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Www. advancetec.com 
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Searching ... 
When this issue 
of the revamped 
MRT arrives in your 
mailbox, 
our staff will be 
trying to avoid Bugs 
Bunny's notorious 
“left turn al 
Albuquerque”’—that 
is, we'll be on our 
way to APCO 1998. 
On a recent manufacturer visit, | recounted 
the story of my first five minutes on the 
exhibit floor at last year’s show in 
Charlotte, N.C. As I began loading our 
table with copies of the magazine, an 
officer darted forward and snatched one 
up. He informed me that when he joined 
his department several years ago, equipped 
with a extremely applicable degree in art 
history, they looked at him and said 
“You're the new communications officer.” 
Budgets being what they are in small 
departments, it was on-the-job training. 

“Most of what I’ve learned I got by 
reading MRT,” he said, 

Needless to say, my step was lighter for 
the rest of the moming. That is what tech- 
nical magazines are all about for editors— 
producing something useful for the readers. 

The Charlotte episode was also on my 
mind while preparing this month’s feature 
on communications interoperability (page 


most of 


42). My interview with Tom Tolman of 
NLECTC—RM included discussion of 
how tough it is to get adequate funding for 
training (let alone radio equipment) in the 
majority of local and state agencies. 

That officer | met was lucky—he made 
it to APCO last year. But there are dozens 
like him who may never join us there. The 
burden is on the participants and the radio 
(rade press to dispense what we learn to 
those who can really use it. APCO does 
this through chapter activity. We do it 
through technical articles. 

This is the time of year when [I map out 
the technical feature content of MRT for 
the coming year. (If you've wondered, 
that’s part of what ] do here.) We have no 
trouble getling article proposals from 
equipment manufacturers. An editor with 
an open calendar is like a female moth that 
releases all its pheromones in one mist. It 
attracts all the males for miles around, and 
every one of them is a public relations 
agent. We actually do welcome their atten- 
tion, but what we really need is to hear 
from you, the readers. 

What do you need to know to make you 
a more effective communications manager. 
a more technically expert dealer, a more 
competilive service provider? If you're a 
technician, what do you need to know 
that’s not covered in the manuals? Send 
your ideas to us by email at 
mr1@intertec.com or drop us a card. We'll 
listen and help you find answers. 
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Better still, if you Aave some of the an- 
swers to these questions, we may publish 
you, You don’t have to be Arthur C. Clarke 
to write an article. Some of roughest ar- 
ticles to get ready for publication come 
from PhDs, and some of the easiest to 
shoot through to print come from straight- 
thinking, hands-on people who haven't 
written a paper since high school. (That’s 
also part of what I do here—get your ar- 
ticle ready to publish.) 

What you have to say may be useful to 
the communications officer who won't 
mike it to this year’s show. 


—D.A. Keckler, Features Editor 


letters 


Something bothering you? 
Want to sound off about it? 
Need help that other 
readers might provide? 
Or just want to comment? 


Email us at mrt@intertec.com. 
Please include your name, job title, 
company and a phone number. 

We still accept “snail mail,” too: 


MRT 
9800 Metcalf Ave. 
Overland Park, KS 66212 


Site Master™ 
lets you see 
potential quality 
problems 
before your 
customers do. 


Customers expect perfection. 
Better preventive maintenance is 
the way to deliver it. That's why 
there's Site Master. 

Site Master makes sure small 


It records antenna system signa- 


Site Master 


problems don't turn into big ones. 


ture characteristics and stores 
them for comparison over time. 
Site Master even works in the 
presence of live site interference. 
And thanks to Frequency Domain 
Reflectometry, potential problems 
can be pinpointed and repaired, 
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saving time and money. That's 
what preventive maintenance is 
all about. 

But seeing is believing. 
For information or to set up a 
demonstration, call 1-800- 
ANRITSU today. 


Anritsu 


One world. One name. Anritsu. 


in the public interest 


Paved with good 
intentions 


By Robert H. Schwaninger, Jr. 


The FCC and the Industrial 
Telecommunications Association (ITA) 
announced a new era of cooperation in 
April for the resolution of interference 
complaints, whereby ITA will stand as the 
first line of defense in resolving problems 
between private oper- 
ators. The Memoran- 
dum of Understanding 
(MoU) released by the 
FCC claimed that the 
benefits will be a 
dramatic streamlining 
of the FCC’s compli- 
ance and enforcement 
process. An intelligent 
person responding to 
the agency’s descrip- 
tion might easily ask, 
“What enforcement 
process?” 

That harsh, albeit 
obvious, question a- 
side, [congratulate ITA 
for its guts. Resolving 
interference complaints 
has always been prob- 
lematic, particularly be- 
tween cochannel users 
of shared spectrum. 
Yet, ITA has boldly 
stepped forward and 
volunteered to fill a 
vacuum that is so large, 
the sucking sound it 
creates can be heard at 
each of the FCC’s 
monitoring stations. 
The FCC’s enforce- 
ment record is so poor that an operator could 
solve an interference problem faster with a nail 
file applied slowly to a guy wire than with a 
complaint to a government official. 

ITA’s civic-minded action must, therefore, 
be viewed in the total context of the FCC's 
past record and present politics. IFITA is to be 
effective in its efforts, it must have a chance to 
succeed. But will it? If [ have my doubts, my 
suspicions are not laid at ITA’s feet, but before 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and Schwaninger, 
Washington, DC. He isamember of the Radio Club of 
America. 


the throne of deregulation upon which rests 
the FCC. 

To be successful, ITA must have the FCC's 
support. ITA does not have enforcement 
authority and cannot force operators to 
recognize its findings or abide by its 
recommendations. In this, ITA is akin to a 
neighborhood watch group, with bright orange 
vests, walkie-talkies and jawboning tactics, 
ready to alert the cops when it spots a truly 
dangerous situation. But if the cops don’t 
show when called, the neighborhood watch 


group is pretty helpless. My experience shows 
that the FCC cops are permanently parked at 
the doughnut shop. 


No good deed... 

An operator in Pennsylvania was suspected 
of having created intentional harmful 
interference to no less than three cochannel 
operators, four local police forces, two hospitals 
and anyone else that dared use his PCP 
channels. After delaying an investigation for 
months, the FCC field office monitored the 
frequencies and decided that the errant operator 
might be causing a problem. The FCC sent the 
operator an official inquiry, asking him if he 
was causing a problem. He said he wasn’t. 
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Case closed. 

But the complaints continued, so the FCC 
set up a monitoring program, employing the 
shop of one of the complaining cochannel 
operators. Seventeen videotapes were 
produced to record the interfering signals as 
they appeared on a spectrum analyzer. 
Decoding and recording devices produced 
reams of evidence showing that single cap 
codes were receiving thousands of pages per 
month from the illegal system and that the 
information sent was duplicative. 

An investigation by 
the Personal Com- 
munications Industry 
Association recom- 
mended that the 
interfering operator 
abandon the channel. 
The FCC sent an 
investigator to some 
of the interfering 
operator’s sites to 
examine his trans- 
mission equipment. A 
meeting was called in 
Washington before 
the Field Operations 
Bureau (now the 
Compliance and In- 
formation Bureau). 
The FCC’s investi- 
gation showed that the 
operator was not 
complying with the 
terms of his license 
and was improperly 
passing traffic be- 
tween RCC and PCP 
facilities. 

In an amazing act 
" of spectrum manage- 
ment, the FCC issued 
a Notice of Apparent 
Liability, demanding a 
forfeiture of $16,000 from the bad actor. The 
bad operator promptly filed a request for a 
consent decree which, in effect, said that he 
might have done some inadvertent acts that 
may have caused interference. But accidents 
happen, and the agency should reduce the fine 
to zero, while proclaiming that it was all an 
unfortunate misunderstanding. That request is 
still pending after three years. 

The above example is quite rare—the FCC 
actually did something. Oh sure, the interfering 
operator was able to delay any action for months, 
and never paid a fine, and the agency has not 
lifted a finger to enforce its NAL, but that’s 
quibbling. Then there’s “the rest of the story.” 

The legitimate operator whose business 
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suffered tremendously due to the bad operator's 
harmful interference sued the bad operator for 
business losses. After going up through the 
appellate courts, the injured operator was 
totally rebuffed by the courts’ decisions 
because of the FCC’s failure to resolve the 
consent decree request. The courts deemed it 
an open question subject to the agency's 
exclusive jurisdiction regarding radio 
transmissions. The injured operator requested 
an opinion from the FCC that it did not mind 
if he sued for damages in local court, but the 
FCC never responded to the operator's request. 

The injured operator spent thousands on 
legal fees, personnel time, lost business and a 
host of other costs. The bad operator spent 


ispatching Hell? 


Get out of the heat with Vega’s model C-6124, 
with its cool touch-screen and independent line 
selection. The C-6124 offers up to 24-line control, 


instant PTT, and loads of additional features. 


Any line can he configured as a dedicated 2/4 
wire radiocircuit, dial-up access or full duplex con- 
ventional PSTN telephone circuit, (simply plug in the 
appropriate module}. Any combination of lines can 
be set-up in a crosspatch mode. C-6124 with it's 
future expandability will keep you out of the inferno. 


thousands on legal fees, but came away without 
a fine and free from civil liability. The FCC 
got to publish a 


essence, the cops paid for the bad actor's legal 
fees. 


decision that 
showed that it 
was tough on 
interfering oper- 
ators. Oh yes, 
the hospitals got 
lo buy new 
equipment to 
avoid future in- 
lerference and 
the police forces switched carriers to use one of 
the systems operated by the bad operator because 
those systems were more interference-free. In 
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Politicians with a 
badge 

ITA’s noble enforcement 
gesture is laudable, but I 
fear it’s a bit naive. The 
FCC simply does not wish 
to enforce its rules. It's 
messy and expensive, and 
its political dynamite. 
What if the company that’s 
being charged has political pull? What if the 
results of an enforcement study point up that a 
particular type of operation simply cannot 
peacefully coexist in the marketplace? Or what 
if an investigation shows just how inept the 
FCC is in this area? Will the agency take 
decisive action? 

The FCC records are overflowing with 
untouched complaints and evidence of 
operators whose businesses failed due to 
agency inaction in interference, forgery, 
perjury, strike applications, abuse of process, 
slamming, jamming, pirating, cloning and 
every form of electronic-administrative 
destruction imaginable. When the problem 
gets too pervasive, the agency does little, if 
anything, about individual complaints. Instead, 
it merely rewrites the rules to accommodate 
the problem. 

One recent example is the FCC’s forbearance 
of its equipment authorization rules for 
personal computer manufacturers. The devices 
did not comply with the radiation rules when 
tested. So, the FCC stopped testing and allowed 
the manufacturers to “pinky swear” that their 
devices complied. Good enough. 

Another example is the FCC’s upping the 
number of telephone lines that have to be out 
of service before the local exchange carrier is 
deemed to have hada failure significantenough 
to be subject to reporting requirements. Get 
that reporting requirement number high 
enough and the agency can proudly claim that 
“There have been no reported failures.” 

ITA’s efforts will be used by the FCC to 
prove to Congress that the agency is still in the 
spectrum management business ... thatitcares. 
It will co-opt ITA’s valiant efforts and claim 
ownership over the successes of the program, 
while leaving ITA to sort out the failures. The 
FCC-ITA enforcement program will result in 
a political partnership, the likes of which 
haven't been seen since McGovern backed 
Eagleton “1,000%.” 

The situation wouldn't be so tragic if the 
livelihoods of so many operators were not at 
stake. But I fear what ITA is doing, by 
volunteering for this unenyiable task, is 
becoming an enabler, allowing the FCC to 
affect a stern mask of enforcement, while 
beneath the mask, it sports a bored grin. 
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A cooperative effort between public safety and private 
industrial radio users leads to the development 
of a reliable radio communications site. A new 

philosophy of site selection for year-round radio coverage 

and creative antenna system design play key roles. 


By William Seethaler 


Two common problems faced by site plan- 
ners and system managers are the high cost 
and difficult access often associated with the 
most desirable locations for a wide-coverage, 
multi-agency communications site. 

This was the case in Central Nevada, where 
the Nevada Highway Patrol (NHP), Nye 
County and several other users depended on 
Shoshone Peak (9,200 feet) for radio cover- 
age in the Big Smoky Valley north of 
Tonapah. Police, fire, roads and public works 

systems were all located on the peak. 
Flanked to the east and west by the 
12.000-foot Toquima and Toiyabe moun- 
tain ranges, the Big Smoky Valley curves 
gently for about 100 miles. State Route 
376 is the only highway through the 
middle of the valley, and it is the main 
link between Tonapah and Austin, on High- 

way 50, to the north. 

Shoshone Peak had the advantage of an 
existing dirt access road. circumyenting Bu- 
reau of Land Management regulations that 
prevent road building on most publicly 
owned peaks. Budget limitations prevented 
Closeup construction of facilities for commercial 
of final power. and a combination of solar panels and 
adjust- battery banks provided power to the various 


ment of repeater systems and remote receivers. 
transmit 
array Seethaler is marketing and sales manager for 


Telewave, Mountain View, CA, Part numbers men- 
tioned in this article refer to Telewave. products, 
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Accessible in winter only by a slow, danger- 
ous climb in a snow cat, the site is vulnerable 
to frequent damage from ice storms that regu- 
larly tear antennas off their mounts, leaving 
troopers and county personne! without radio 
coverage. 

Making matters worse, the mountain 
micro-climate often produces thick fog, cut- 
ting off light to the solar panels. Although 
extra batteries and remote start generators 
were considered, it was not possible to suffi- 
ciently harden the site against winter storms, 
and three years ago the search for a replace- 
ment began. 

Efforts by both agencies to relocate the 
site were slowed by the same budgetary 
limitations that brought about its creation. 
The costs of land acquisition, restrictions on 
road building and extension of commercial 
power made development of another high- 
elevation site nearly impossible, Early in 
1997, Nye County and NHP came together 
in their search. Both agencies made exten- 
sive use of VHF highband channels, ensur- 
ing technical compatibility. They made a 
decision to emphasize year-round access and 
availability of commercial power rather than 
elevation. 

This would require a site below the annual 
snow line, but high enough to cover the 
2 ,000-square-mile valley, with its two tall 


mountain ranges cutting off radio coverage 
from outside. During the previous year, Nye 
County Communications Manager Terry 
Payne had approached Round Mountain 


Gold Corporation to discuss the possibility - 


of locating a radio site on their property. Sev- 
eral smal] hills above the eastern side of the 
valley, some as high as 1500 feet, were par- 
ticularly attractive. 

Named for the small nearby town of 
Round Mountain, which sprang up with the 
discovery of gold in the late 1800s, the mine 
has grown rapidly during the last 20 years to 
become one of the largest in the world. Mine 
officials. already considering communication 
improvements, quickly realized that partici- 
pation in the new site would allow them to 
upgrade their outmoded simplex VHF radio 
system, and they provided access to a prime 
location. Because the site was low enough to 
allow some activity during the winter, con- 
struction of a tower, a shelter and utility ser- 
vice began in late 1997 and progressed 
rapidly. 

NHP communications manager Mel 
Pennington contacted Telewave to provide 
antenna and combining equipment, as well 
as overall system design, based on several 
previous successful installations for his de- 
partment. Pennington outlined his desire for 
a system that would cover the valley and its 
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two-lane highway but would not waste 
power in unneeded directions. This ruled out 
the use of collinear or yagi antennas because 
of sharp nulls in their patterns and the prob- 
lem of coverage overshoot close to the site. 
These antenna types would also cause se- 
vere multipath distortion in this environ- 
ment because their highly compressed pat- 
terns would scatter signal power off the 
mountains, Another concern was the gain 
and bandwidth requirement. Existing (and 
future) users operated over a frequency 
range of more than 1SMHz., and continuous 
radio coverage was needed over a minimum 
75-mile span. 

The combination of existing users and the 
need to allow for uncomplicated future ex- 
pansion created a wide range of frequencies 
that could not be accommodated within one 
combiner or antenna system. A computer 
analysis also indicated significant intermodu- 
lation problems among several transmitters 
and receivers. As work began on the difficult 
task of minimizing interaction between trans- 
mitters while keeping signal loss as low as 
possible, our system engineers determined 
that the different transmit frequencies would 
have to be handled by at least two separate 
antennas, 

This required the design of a transmit an- 
tenna array with four identical, horizontal 
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Applications that require 
Sinclair's benchmark quality 
products, backed by 
dedicated technical support 
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to providing you with 

your application solution. For 
the real world. 


Let Sinclair solve your network 
base station problems. Contact the 
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bays mounted vertically, allowing 
selection of two non-interfering 
transmit fre- 
quency 
groups, 
handled by 
separale com- 
biners. Although the use of hybrid 
combining would have simplified 


Close-up of tower top showing 
receiver antenna array 


this type of combiner ruled out their 
use in the system. 

The multibay antenna system is 
based on the ANTI50D6-9 folded 
dipole array. The combination of 
medium gain, wide bandwidth and 
mounting flexibility made this an- 
tenna the only feasible choice. This 


creating custom radiation patterns 
for special requirements. and this 
was the critical factor for the Round 
Mountain site. The corporate feed 
system allows individual configura- 
tion of each element to create shaped 
coverage, reducing nulls and pattern 
distortion. Our antenna manager, 
John Hilmer, had to contend with 
both a relatively short 80-foot tower 
that created reduced isolation be- 
tween transmit and receive antennas, 


the design, the much higher loss of 


specific dipole array is capable of 


and the unusual coverage requirements. 

“Not only does the valley curve,” Hilmer 
said. “but the highway bends right toward the 
antenna site, and the multipath off the moun- 
tains from a conventional antenna would have 
made this site unusable.” 

Using computer modeling and data gath- 
ered through hundreds of installations, we 
created a four-bay (two-by-two) transmit ar- 
ray that uses the tower to shape the radiation 
patiern and fits into a compressed vertical 
space lo maximize separation from the re- 
ceive system. The “coverage shaping” directs 
signal power up and down the highway and 
keeps multipath to a minimum. 

“The coverage of the antenna system Is 
superb.” said NHP’s Pennington. “It’s liter- 
ally molded to the shape of the valley. Noth- 
ing is wasted, and we don’t have any nulls 
anywhere on the highway.” 

Final system antenna gain is just over 
8dBd. and received signal strength exceeds 
50mV over most of the desired coverage area. 

The combining system is based on M108- 
150 eight-channel VHF cavity-ferrite com- 
biners. The main design goal of combining is 
always to control intermodulation. 

Computerized frequency analysis allows 
the selection of two groups of channels that 
are fed to separate combiners and. in turn, to 
each of two transmit antenna arrays. The 
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smaller coverage requirement of the gold 
mine made it possible to further reduce 
transmitter interaction by placing RMGC’s 
three repeaters on a third combiner and 
single bay antenna system, with room for 
expansion, Although only seven channels 
were installed for immediate use, other us- 
ers occupying five additional channels 
were accommodated for future expansion, 
bringing the total to 12 channels. The low- 
est frequency will be used by local amateurs — shore channel pairs for the mine repeater op- 
at 147.330MHz, and a weather service trans- erations at 157/162MHz. 

mitter will operate at 162.550MHz. An FCC The receiver system also required special 
waiver allows the use of three marine ship-to- engineering for tight frequency spacing. An 
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expansion receiver channel for the Nevada 
Division of Wildlife on 151.160MHz was 
affected by Nye County Public Works at 
151.055 as well as a future NHP repeater, 
also in the 151 MHz band. 

“UHF and 800MHz systems are relatively 
easy to design, because transmil/receive spac- 
ing is consistent, and receivers are high or 
low, depending on the band,” said system en- 
gineer Bill Kubicki. “With a complex VHF 
system, the rules go out the window because 
frequencies are not assigned in standard pairs, 
and receivers often end up very close to 
transmitters.” 

TWPC-1505-2 dual high-Q pass cavities 
were used for all receiver paths, with the 
addition of crystal filters for spacings of less 
than 100kHz. Low-noise amplifiers feeding 
power splitters allowed custom tuning of sig- 
nal level to each receiver, fed by a 2-bay di- 
pole array at the top of the tower. 

For the gold mine, the separate antenna 
system composed of two single dipoles pro- 
vides coverage of the entire 400-square-mile 
property. including the 1600-foot-deep main 
pit, an area of prime concern. 

“The coverage for radios in the pit has 
always been a problem, and it got worse as 
we dug deeper.” said RMGC Chief Engineer 
Dan Moore. “The new system allows even a 
SW hand-held to talk out of the pit to any 
other part of our property.” Potential com- 
mercial development of surrounding land 
owned by the mine also will be aided by im- 
proved radio communication. 

The cooperation of several organizations 
with similar goals has resulted in a successful 
and reliable radio communications site at 
Round Mountain. A new philosophy of site 
selection for year-round radio coverage has 
given the NHP, Nye County and RMGC an 
improved ability to provide public and pri- 
vate safety services to residents and mine em- 
ployees. Cost savings to Nevada taxpayers, 
compared to a conventional mountaintop site. 
are considerable, both for iniual development 
and ongoing operation. 

The coverage of the valley is now better 
than before. with more consistent signal lev- 
els and greater penetration of previously 
shadowed areas. The lower site elevation has 
also eliminated interference to sites outside 
the valley, not to mention stormy snowcat 
rides, formerly a fact of life for users of the 
mountaintop. @ 
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Fred M. Link: 
‘Goodwill Ambassador’ 


Fred Link was known to several generations. His fame began with amateur 
radio exploits, continued with police radio innovations, included World War II 
radio manufacturing and extended with mobile radio consulting. 


By Don Bishop 


I met Fred M. Link in August 1984 at the 
Salt Lake City APCO conference. I was 
Mobile Radio Technology’s new senior edi- 
tor. Phil Cook, then a co-owner of MRT and 
its publisher, invited a group for lunch, in- 
cluding Fred. 

“Fred, what do you do?” [ asked. 

“Don, it’s been so long since anyone asked 
me, | don’t know how to answer,” he 
responded, 

You see, Fred was so famous in the land 
mobile radio industry that hardly anyone ever 
had to ask. What followed 
was about 20 minutes of 
Fred’s resume, which 
sketched an amazing story. 

My last visit with Fred 
was on June 8, 1998, when 
Mercy Contreras (MRT's 
group publisher) and I took 
him to lunch at Loafer’s Restau- 
rant in Frenchtown, NJ. We 
talked about his friends in the in- 
dustry and in the Radio Club of 
America. He passed away in his 
sleep on June 18 from a rapidly 
advancing leukemia that had 
been diagnosed only a few days 
before. He was 93. 

Fred never wanted to cooper- 
ate in the writing of his biogra- 
phy. He wouldn't let me print 
his stories “while I’m alive,” he said, “because 
I can't be sure what’s the truth and what isn’t. 
It might embarrass some people.” 

“But Fred, most of them are no longer with 
us,” I persuaded. 

“That's true, but | still can’t be sure of what 
I say,” he insisted. 

Early on, Fred worked part-time as a tele- 
graph operator for the railroad. He was 14. 

“T learned Morse code to earn a merit 
badge in ‘wireless’ to qualify as maybe the 
first Eagle scout in Pennsylvania,” Fred ex- 


Fred Link (left) with his 
amateur radio partner, John 
B. Knight, 
W2ALU in their New York 
apartment in 1929. 


plained. “A lot of the railroad’s Morse opera- 
tors had left for the military in World War I, 
so I got some work as a relief operator.” 

During high school, Fred worked for his 
uncle, George Motter, as an apprentice 
electrician. 

“T attended school half-days and worked 
the other half,’ he said. Fred earned a 
Journeyman’s Certificate as an electrician by 
the time he entered Pennsylvania State 
College. 

He was a radio amateur, first with spark 
station 30V at Boy Scout Troop No. 7 in the 
York, PA, YMCA, and then with his own con- 


at station 


tinuous wave (CW) station, 3BVA, Access to 
electrical parts at his uncle’s company helped 
Fred to build these stations. From 1927 to 
1933, he and John B. Knight Jr. operated 
W2ALU in New York and Passaic, New 
Jersey. 

As a graduate electrical engineer in 1927, 
Fred went to work at New York Telephone and 
then, in 1929, DeForest Radio. In late 1931, 
Fred resigned from DeForest Radio along with 
a group of employees including the man who 
had hired him, Allen B. DuMont. 
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Fred had been in charge of tube manufac- 
turing. A U.S. Navy radio inspector, Walter 
Peterman, suggested that Fred should consult 
the trustee of Duovac Radio Tube Company, 
Brooklyn, NY, to help the company to com- 
plete U.S. Navy orders for tubes. Fred did 
business for two years as “Fred M. Link, Con- 
sultant,” with Duovac and other tube manu- 
facturers. By 1933, Fred had become part- 
ners with R.C. Powell in the R.C. Powell 
Company, which manufactured remote 
broadcast amplifiers and radios. 

Once Fred told me he bought out Powell; 
another time he said Powell became over- 
whelmed by the business 
challenges of the Depres- 
sion, turned the company 
over to Fred and left. Ei- 
ther way, Fred became 
sole owner, changed the 
name to “Fred M. Link 
Company” and went to 
work completing a Signal 
Corps contract for 
equipment. 

The Link company 
made a variety of elec- 
tronic equipment, as- 
sisted other manufactur- 
ers (including DuMont) 
and provided repair serv- 
ices before concentrating 
on police radio commu- 
nications equipment un- 
der a new name, Link Radio Corporation. 
“Fred Budelman, our chief engineer, was bril- 
liant,” Fred said. “He could take circuit dia- 
grams, think about them overnight, and build 
prototypes the next day.” 

What put Link Radio in the forefront was 
the manufacture of frequency-modulated 
(FM) two-way radio equipment. 

“That was the brainchild of Dan Noble, an 
electrical engineering professor at the 


Bishop is editorial director. 


Fred M. Link, industry consultant 
and ‘goodwill ambassador.’ 
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University of Connecticut,” Fred said. “He 
was consulting the state police on the design 
of a statewide communications network.” 

Noble had monitored experimental FM 
broadcasts from Edwin H. 
Armstrong's Alpine, NJ, 
station, and had developed 
an idea for using FM for 
communications. 

“Noble visited Link Ra- 
dio with diagrams and 
showed them to Budelman 
and me,” Fred said. “The 
next day, Budelman had 
prototypes.” Link Radio 
then built the Connecticut 
equipment. 

With FM, Link Radio 
took the lead in police ra- 
dio manufacturing, and 
later made equipment used 
by all military branches 
during World War Il. His 
company earned five 
Army-Navy “E” awards. In 1950, Fred sold 
the company. 

“] had been lucky many times,” Fred said, 
but luck ran out with the sale of the business. 
His buyers gave him preferred (non-voting) 
stock. “I didn’t need the cash,” Fred said. His 
buyers came under federal indictment for rea- 
sons I never learned and diverted company 
resources to pay their legal expenses. Link 
Radio was in Chapter I1 bankruptcy by 1952 
and was liquidated in 1953. Fred went back 
to work. 


In 1954, under a five-year contract with 
DuMont Laboratories, run by his old frend 
Allen DuMont, Fred established a mobile ra- 
dio division and hired many former Link Ra- 


dio employees. The division served many 
former Link Radio customers that had been 
left without replacement equipment and 
service. 

After the contract was up, Gen. David 
Sarnoff, the head of Radio Corporation of 
America (RCA), told one of his vice presi- 
dents to hire Fred as a consultant to resolve a 
problem with an RCA contract to provide po- 
lice radio equipment to the city of Philadel- 
phia. The Sarnoffs had met the Links on a 
cruise ship, and Sarnoff knew Fred by repu- 


‘They tell me I was magnificent!’ 


tation and because Fred had helped to pre- 
pare compelling legal exhibits in opposition 
to RCA in a patent dispute. More luck? 

“Sarnoff told this vice president how much 
I was to be paid, and it was 
more than the vice presi- 
dent made. He didn’t like 
that very much,” Fred said, 
Fred's help saved the con- 
tract, and Sarnoff kept him 
as a consultant from 1959 
to 1965. 

After 1965, Fred worked 
as a consultant for a variety 
of companies. One was 
Cambridge, England-based 
Pye Telecommunications, 
which became part of 
Philips Radio Communica- 
tions Systems, which is 
now Simoco Telecommuni- 
cations. Another was Com- 
munications Industries, one 
of whose founders, Jerry 
Stover, credits a Link radio with saving his 
life in World War [—somewhat for its com- 
munications capability, and somewhat for its 
capacity to stop bullets, as Jerry tells the story. 

Others to benefit from Fred’s expertise in- 
cluded Repco, E.F. Johnson, Ericsson, Trott 
Communications Group and ... Mobile Ra- 
dio Technology. Pred became our industry 
consultant in 1984, He advised us about in- 
formation we should publish and introduced 
us to industry figures he thought we should 

Continued on page 68 


Fred M. Link was my mentor and my good 
friend. My life was enriched by his friend- 
ship, and I shall forever cherish the memo- 
ries of our many wonderful times together. 

Fred passed away on June 18, 1998. It 
was a sad day for all of us in the land mobile 
industry. Fred was revered as the “father of 
two-way radio.” Hardly a person in the in- 
dustry didn’t know Fred personally or by 
reputation. Fred was 93 when he passed 
away. His age, though, never stopped him 
from being as involved in the industry as his 
health would permit. As recently as the first 
week in June, Fred signed some letters an- 
nouncing his resignation from the Radio 
Club banquet contributions committee. Com- 
mittee? He was the committee! And until 
June 18, 1998, Fred was industry consultant 
to Mobile Radio Technology. 

I am reminded of the wonderful times [ 
shared with Fred. He once chastised me for 
not being present at one of his many keynote 
speeches. 

“They tell me I was magnificent!” he pro- 
claimed with a straight face. And I have no 
doubt that he was, Fred was quite a gifted 
speaker. For years he was the featured 
speaker at the Radio Club of America break- 


fasts, and how we looked forward to his pre- 
sentations. We sat there mesmerized by his 
stories about Silver Dollar Jim West or about 
the time he and Johnny Knight entered a DX 
contest and transmitted from their room at 
the New York City YMCA with bootlegged 
power from an elevator. Their operation 
caused so much interference to AM broad- 
cast radio reception that authorities traced 
the source to their room. Fred had so many 
wonderful experiences to share. Remember 
his many adventures with Bill Lear, and how 
he met Nikola Tesla? Fred would stray from 
his story, and maybe take two or three di- 
gressions, but he always tied everything to- 
gether in the end. Part of the fun of listening 
was wondering how in the world he would 
tie what he was talking about to what he had 
started to talk about in the first place. 

As my friendship with Fred grew, so did 
my relationship with his lovely wife, 
Mildred, and his daughter, Joanne. Fred and 
Mildred are affectionately called “Dazzy” 
and “Memi” by their children, grandchildren 
and close friends. Memi and Joanne share 
Fred’s wonderful sense of humor, amazing 
energy and ability to make you feel like you 
are their best friend. I asked Memi if there 
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was anything we could do for her. She said 
she would like to have a collection of Fred's 
“one liners.” If you knew Fred you know of 
his special, and sometimes not too humble, 
way of saying things. Memi always got 
a kick out of hearing about them and would 
like to have a collection of them in 
remembrance of Fred. If you have any sto- 
ries you would like to share with Memi 
please send them to me at Mobile Radio 
Technology, or you can email them to 
mercy_contreras @intertec.com. We would 
love to be able to give Memi a nice collec- 
tion of “Fred stories.” 

In one of my last conversations with Fred, 
I told him that things were just not the same 
without his full involvement. I told him that 
we were trying to carry on like he expected 
us to, but that it would never be the same. 
His “one-liner” response was; “Well, that 
can’t be denied, that can’t be denied.” 

Dazzy, you were special, and we will miss 
you terribly. There will never be another 
quite like you. And thar can’t be denied, 
Dazzy. That can’t be denied. 


—Mercy Contreras 
Group Publisher 
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Part 4—This series of four articles is a primer on some of 
the propagation-related basics of microwave path design. 
This last installment discusses path reliability. 


By Jeff Ashley 


Preceding installments in this series 
have described basic considerations: 
M@ Determining whether a proposed path is 
“line-of-sight.” 
M@ Evaluating path clearances with regard 
to refractive effects. 
@ Evaluating path clearances with regard 
to Fresnel zones, 
M@ Considering path reflections. 
M@ Deriving a power budget and fade 
margin. 
This concluding article covers path 
reliability. 


Path reliability 

Usually, microwave links are designed 
to meet a specific reliability factor. Reli- 
ability may also be termed “availability” 
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and is expressed as a percentage. It repre- 
sents the percentage of time the link is ex- 
pected to operate without an outage caused 
by propagation conditions. The Bell stan- 
dard for short-haul propagation reliability 
is 99.995% (minimum), while require- 
ments for high-capacity, long-haul may be 
99.9999%, “Unavailability” or the prob- 
ability of an outage (because of propaga- 
tion conditions) is often referred to and, if 
expressed in percentage, the value is de- 
lermined by subtracting the availability 
(expressed as a percentage) from 100. For 
example, a short-haul reliability (availabil- 
ity) factor of 99.995% can also be ex- 
pressed as an unavailability factor of 
0.005%. 

Availability and unavailability are ref- 
erenced to a year. In other words, if the 
unavailability is 0.001%, it could also be 
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stated there will be: 


= 0.001 
365.25 (days / yr) x 24 (hr / day) x Of (min / hr} x 


= 5.26 minutes of unavailability (outage) 
per year. 

The propagation-related unavailability 
is derived from Equation | below. This 
equation is used as an approximation for 
the one-direction effects of multipath fad- 
ing with various terrain and atmospheric 
conditions. 

P,=axbx25x 10° x fx DI x 1o-F" 
[Eq. 1] 
where 
Pm = Outage probability (unavailability) 
due to multipath fading. 
D = path length (in miles). 


f= frequency (in GHz). 


F = fade margin of the path (in dB). 
a=one of the following generalized 
terrain factors: 
4; very smooth (including water). 
I; average, some roughness. 
'f4: very rough. 
b= one of the following generalized 
climate factors: 
"fa: hot, humid. 
'/s: normal, temperate. 
Ye: very dry. 
(Note that the result of this equation must 
be multiplied by 100 in order to be ex- 
pressed as a percentage.) 

Another factor that can affect path reli- 
ability is rain attenuation, particularly past 
10GHz. At these higher frequencies, the 
wavelength becomes short enough that rain 
droplets (depending on their size and shape) 
can present themselves as obstructions to 
the path. This occurs when the diameter of 
the droplets approach '/s wavelength of the 
frequency being used. The maximum in- 
stantaneous intensity of the rainfall and the 
percentage of the total path within the rain 
cell are other factors to be considered. 

Because rain rates differ by geographic 
location, statistics for the particular area of 
interest must be obtained. Commercial path 
design software typically has this informa- 
tion in tables, requiring the user simply to 
select the geographic location of the pro- 
posed path. The values for that area are then 
accessed. The National Weather Bureau also 
maintains this information for various cit- 
ies throughout the United States. 


Increasing path reliability 
One method of increasing path reliabil- 
ity is to increase the fade margin. If the 
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design engineer dictates a particular fade 
margin requirement from the start, the 
power budget can be determined in a par- 
ticular sequence, Knowing the noise 
threshold of the receiver being used 
(-dBm) and the required fade margin, the 
nominal signal level into the receiver can 
be determined (noise threshold |-dBm| 
plus fade margin [+ dB] = nominal receive 
level [-dBm]). The difference in decibels 
between the transmitter RF output level 
(+ dBm) on one end of the path and the 
desired receive signal level (RSL) on the 
other end of the path will be the maximum 
allowable net path loss. Because path dis- 
tance and antenna heights are known, [ree 
space and atmospheric losses, along with 
all hardware losses on both ends, can be 
determined and will exceed this allowable 
net path loss by some amount (measured 
in decibels). The amount by which it is 
exceeded will be the necessary combined 
gain of the antennas on each end of the 
path. To achieve this required gain, 
proper antenna reflector diameters must 
be selected. 

Parabolic (“dish”) antennas typically 
have gain efficiencies of 55% to 65%. 
Using an efficiency of 55%, the gain of a 
parabolic antenna can be calculated as 
follows: 
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Figure 1. With adequate spacing between antennas, there should be little correlation between 


paths with regard to fading. 


G = 20 log, B + 20 logy, F + 7.5 
[Eq. 2] 

where 

G = gain over an isotropic antenna. 

8B = parabola diameter in feet. 

F = frequency in GHz. 

After a proposed microwave path has 
been evaluated with regard to reliability, 
the calculations may show that it will not 
meet the required standards. In such situ- 
ations, additional techniques known as di- 
versity methods may be employed. 

One such technique is space diversity, 
which involves the addition of another re- 
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ceive antenna, separated in distance from 
the first, as shown in Figure | above. An 
additional receiver and associated switch- 
ing/combining equipment will also be 
needed. The additional “diversity” antenna 
is usually mounted on the same tower 
structure, yet vertically separated from the 
site’s original receive antenna. This diver- 
sity antenna is connected to the diversity 
receiver. This additional equipment essen- 
tially creates another microwave path be- 
tween the two sites. Receiver switching and 
combining equipment then senses which re- 
ceiver has the troubled signal (if fades oc- 
cur) and switches that receiver “off-line.” 
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One drawback of space diversity is in- 
creased cost. Tower heights must be 
greater to achieve sufficient vertical an- 
tenna separation. In some cases, the exist- 
ing tower structure might have to be retro- 
fitted to handle the additional wind 
loading created by the diversity antenna. 
The diversity antenna, receiver and com- 
bining and switching equipment create 
additional cost. 

When spacing is adequate between an- 
tennas, there should be little correlation 
between the two paths with regard to 
propagation characteristics. Improvement 


in reliability comes from the reduced prob- 
ability that both paths will be adversely 
affected by fading at the same time. 

g . More vertical spacing be- 
tween antennas offers less path correlation 


and better path reliability. The rule of 


thumb for antenna spacing is as follows: 
60-80 fret at 2GHz, 45-50 feet at 4GHz. 
30-40 feet at 6GHz and 25-30 feet at 
1 1GHz. 

The following modified form of Arvids 
Vigants’ fade reduction factor equation can 
be used to estimate the improvement of- 
fered by space diversity 
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70x10" %f x5" S10"? 


sd 
D 
{Eg. 3] 
where 
ig = improvement factor (space diver- 
silty). 


f= frequency in GHz. 


s = vertical antenna spacing, in feet, be- 
tween centers. 

D = path length in miles. 

F = path fade margin (if one antenna’s 
path has a smaller fade margin. use that 
figure) 


Frequency diversity is another method 
used to increase path reliability. Micro- 
wave transmilters operating on two fre- 
quencies (with a typical in-band diversity 
spacing of about 2%), and sometimes in 
two frequency bands (called crossband 
diversity). are used to transmit the same 
information to separate receivers at the 
other end of the path. 

Reliability improvement comes from 
the reduced chances of fading occurring 
on both frequencies (or frequency bands) 
at the same time. 

Frequency diversity does not require the 
vertical antenna spacing used in space di- 
versity, and therefore reduces tower cost. It 
does, however, require the use of more spec- 
trum because it uses two sets of frequen- 
cies. 

Because available frequencies are in lim- 
ited supply, the FCC disallows the use of 
frequency diversity except under certain 
conditions, Test comparisons between space 
and frequency diversity indicate that im- 
provements realized with space diversity are 
generally greater than those achieved with 
frequency diversity, 

A general formula to calculate the im- 
provement factor given by frequency di- 
versity is as follows: 


Af 
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K x x 1077! 
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[Eq. 4] 
where 
lig = frequency diversity improvement 
factor. 


Af = frequency diversity spacing 
f (percent + 100). 
F = fade margin. 
K ='/ for 4 GHz band. 
'/; for 6 GHz band. 
l/s for 8 GHz band. 
"iy for 12 GHz band. 
(The values of K shown above for the 
8GHz and 12GHz bands are GTE-Lenkurt 
engineering estimates based on work from 


ALL THE RIGHT 
CONNECTIONS. 


move Le 


covAsets 
adadead! 


NT ng, 
ei 


MODULINK* SYSTEM 1 


Shure ModuLink” handheld microphones connect easily to virtually all 
popular radio transceivers with no hardwiring. Simply snap the correct cordset 
into the Modulink microphone and the transceiver. And in just 30 seconds, 
you're ready to roll. 

Modulink* saves service time, reduces downtime and inventory costs, as 
well as all the quality you've come to expect from Shure. 


laciiwnnd ice acitranlied  Geciconkes 01M wncriens- Aco DIME For more information on how you can make all the right connections with 
station vt spit-bar_— dyaic vith nase-canceling tone dialing and nase-canceling and Shure ModuLink System 1, call 1-800-25-SHURE. 
Monitor transmit switch pick-up ifumanated keypad FAA cestified 


SHURE 


The Sound of Professionals. ..Worldwide.” 
Circle (14) on Fast Fact Card 


RECEIVING ANTENNA 


SUPERREFRACTIVE PATH 


3dB BEAMWIDTH 


MAIN LOBE 


The Increased vertical angle of arrival under superrefractive conditions may cause the incoming 
wavefront to fall outside the beamwidth of the antenna. This is called ‘antenna decoupling’ and 
can cause a significant reduction In receive levels. 


W.T. Barnett that dealt strictly with the 
4GHz and 6GHz bands.) 

Neither space diversity nor in-band fre- 
quency diversity provide improvement 
against rain attenuation, although out-of- 
band frequency diversity (such as 6GHz/ 
12GHz) does. 

Under superrefractive atmospheric con- 
ditions, negative values of K can exist 
where the path bows skyward al mid-path 
and comes downward at the ends. This will 
create a wavefront that will arrive at the 
antenna with a greater vertical angle than 
normal (see Figure 2 above). Because mi- 
crowave antenna beamwidths can be small, 
this increased vertical arrival angle may be 
outside the antenna’s  half-power 
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beamwidth. The received signal level real- 
ized may be sufficiently low to cause noise 
problems or even an outage. This has been 
termed “antenna decoupling.” 
reducing this effect is to use a special angle 
diversity feed horn arrangement that essen- 
tially creates two vertically separated main 
lobes, so that if the signal level from the 
lower (normal) main lobe diminishes suffi- 
ciently because of the wavefront’s increased 
arrival angle, the other (upper) lobe will be 
better oriented. Because most fades are due 
to reflections and multipath effects rather 
than this anomalous superrefractive condi- 
tion, angle diversity offers only a limited 
improvement factor over that of a non-di- 
versity path under typical path conditions. 
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and not as much as 
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A method of 


Hybrid diversity is where both frequency 
and space diversity are employed simulta- 
neously. However, most of the improve- 
ment comes from the effect of the space 
diversity. 

The following equation is used when 
calculating fade probabilities with various 
methods of diversity: 

U 


af 


, be 
I 


Eq. 5] 


where 
Uaiy = unavailability or probability of out- 
age (using some diversity method). 
mn = = annual unavailability (non-diversity) 
due to multipath (Eq, |). 
! = diversity improvement factor (Eq. 3 
and Eq, 4). 

In multiple-hop microwave systems, the 
overall reliability figure (expressed as a per- 
centage) is obtained by taking the sum of 
the unavailability figures (as a percentage) 
for each hop, and subtracting that figure 
from 100. 


Conclusion 

Many other considerations go into the 
complete design of a microwave path and 
communications link. Additionally, each 
of the points discussed can be taken in 
much greater depth. Volumes of informa- 
tion are available to the interested reader 
from many of the large communications 
companies, both past and present. 

This series of articles has offered a 
glimpse into some of the more fundamental 
propagation-related design considerations 
and will be of value to those just getting 
their feet wet in the microwave communi- 
cations field. @ 
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Reinventing 


An effort to design a wideband antenna for trunking leads to 
an interesting new tool for multiple applications. 


By Don Simon and Jack Daniel 


Every now and then, a truly new con- 
cept comes along. This antenna is a major 
innovation. 

Dan Kaegebein, principal engineer and 
one of the founders of TX RX Systems, 
sought to develop an antenna that would 
match the broadband capabilities of his pat- 
ented “T-Pass” transmitter combiners, 

Although the unit can combine channels 
over frequencies ranging from 800MHz to 
960MHz into a single transmission line, there 
were no high-performance gain antennas that 
could match this wide bandwidth. This new 
antenna design is flat from 806MHz to 
960MHz. 

While trying to solve the bandwidth prob- 


lem, Kaegebein created an antenna with sec- 
ondary features desirable for most systems 
operating in the 800/900MHz bands. 

We will use the 806MHz-to-960MHz 
wideband, 8dB-gain, omnidirectional an- 
tenna as an example. 


Corporate-fed arrays 

The new antenna uses “corporate (paral- 
lel) feed” to drive its eight vertically stacked 
dipoles, as shown in Figure | at the right. 

Corporate feed distributes power equally 
to all elements, which allows for a wide 
beamwidth. However, it is difficult to con- 
struct antennas using corporate feed. The fa- 
miliar folded-dipole arrays are the most com- 
mon example. Unfortunately, all of the cable 
connections are exposed to the weather with 
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EIGHT-ELEMENT 
LINEAR ARRAY 


DIPOLES 


REACTIVE TEE STRIPLINE 
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(SEVEN PLACES) 
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Figure 1: Corporate feed diagram. 
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predictable results. The new antenna uses in- 
ternal feed lines protected from the elements 
by aradome instead of coaxial cable hamesses. 


Series-fed arrays 

The most common stacked vertical arrays 
are “series-fed” as shown in Figures 2A and 
2B on page 34. Transmit power is coupled to 
each dipole in sequence. This approach elimi- 
nates internal cabling. However, as the power 
is divided down, each dipole is Jess effective 
than the preceding one. 

To improve the E-Plane (vertical) pattern in 
a Series-fed antenna, elements must be added 
to produce gain equivalent to that of a corpo- 
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rate-fed design. Adding elements increases the 
overall length, which magnifies wind, vibra- 
tion and ice loading effects. Mechanical stabil- 
ity is difficult to maintain, and a shortened life 
is common. Longer arrays suffer increased tip 
deflection, which translates into more frequent 
“pattern deflection” problems. 

The physics of coupling relationships 
makes building series-fed antennas with more 
than 15MHz of bandwidth difficult. This trans- 
lates into more feed lines, antennas and site 
leases than we might like. 


Pattern scanning 

“Pattern scanning” is another problem for 
services with 45MHz transmit-to-receive splits 
in the 800MHz and 900MHz bands. Most 
series-fed antennas are designed for minimum 
“return loss” (VSWR) at the transmit fre- 
quency. However, this means the phase rela- 
tionships at the receive frequency are not right. 
As a result, operating below the center fre- 
quency causes pattern down-tilt, while operat- 
ing above the center frequency causes up-tilt, 
All of this leads to some interesting unbalance 
issues between the antenna performance on 
uplink vs. downlink. 

Users have found at least one novel ap- 
proach to reduce the effect of pattern scanning 
by feeding a splitter located in the center of the 
antenna and then series-feeding the elements 
above and below the splitter, as shown in Fig- 
ure 2C. This allows the two halves of the an- 
tenna to act against each other to reduce scan- 
ning, but this may make the beamwidth of the 
antenna vary across the band. 

Truly vertical antenna mounting, mechani- 
cal stability (i.e., tip deflection) and tower de- 
flection become critical when scanning is com- 
bined with narrow beamwidths. 


Pattern deflection 

Popular high-gain, series-fed antennas have 
narrow beamwidth (typically +3.5° at zero 
downtilt). The combined effects of wind, ice, 
tip deflection, tower sway and mounting er- 
rors can lift the pattern off the ground, causing 
call drops during high wind. Pattern scanning 
just makes it worse. 

Gain antennas reduce the beamwidth of an 
antenna, and the main power lobe can become 
quite small. For example, one well-known 9dB 
gain antenna has a +=3dB beamwidth of 8°. 
meaning that the main beam power will be 
concentrated +3.5° above and below the hori- 
zon, assuming the standard 0° downtilt ver- 
sion. If the tip of the antenna is deflected from 
a true vertical position by 3.5°, the signal will 
drop in two directions (the direction of the tilt 
and its opposite direction) by 3dB. 

The combined effects of high winds, ice 
loading, tower sway and mounting error all 
contribute to this problem. The problem is 
compounded when the scanning effect of older 
antenna designs is included. 

The new antenna design minimizes this 
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problem. The antenna tip deflection is only 
0.5° in a whopping 225mph wind, and the 
beamwidth is increased to 10°. The massive 
internal mast extrusion, short length (9.5 feet 
total for 8dB gain) and the 0.22-inch-thick fi- 
berglass radome serve to make the antenna 
strong and rigid. 


Corporate feed system 

Figure 3 on page 36 illustrates the new 
method of implementing corporate feed in the 
antenna. The center mast of the antenna has 
five precisely extruded and machined tubes ex- 
tending the full length. When a brass center 
conductor of the proper diameter is centered in 
these tubes, they become perfect air dielectric 
coaxial lines. 

The clever use of low-loss air dielectric 
transmission lines matches the phasing char- 
acteristics of the broadband dipole elements, 
so there is an inherent mechanical match be- 
tween the components. This makes the trans- 
mission line length equal to the dipole feed 
points. If ordinary coaxial cables were used, 
the propagation rates would be different, and 
mechanically matching the lengths would be 
nearly impossible. 


Downtilt 

Even the manner in which the antenna 
achieves downtilt is different. The designer 
placed a predetermined length of dielectric 
around the feed transmission line to the dipole, 
as shown in Figure 3. This changes the propa- 
gation of the transmission line, and therefore 
the phasing, between the dipoles. The length, 
not the position, of the dielectric insert deter- 
mines the amount of downtilt. Existing an- 
tenna designs are for 3° and 5°, Other angles 
should be easy to produce. 
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Photo 1. Cutaway view of the antenna. 


The extruded mast also provides most of 
the mechanical strength and stability, extend- 
ing the full length of the antenna. This huge 
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cross-section is an excellent low-resistance 
ground for the antenna. Lightning-induced 
failures should be rare. 


Bandwidth improvements 

The bandwidth of an antenna is primarily 
determined by frequency-sensitive coupling 
components and the diameter-to-frequency 
ratio of the dipoles. True coaxial mounting 
allows the dipoles in the new antenna to be 
many times larger than most early antenna 
designs, contributing to the record band- 
width. The use of air-line coupling virtually 
eliminates frequency sensitivity. 

Reactive “T” power dividers required in 
the new antenna are constructed as shown in 
Photo |, note A, at the left. The power divid- 
ers are of a broadband stripline design with 
low loss. The power divider is gold-plated to 
eliminate corrosion and intermodulation. 

The dipoles shown in Photo | are arc- 
welded at all points for maximum mechani- 
cal strength and to eliminate any 
intermodulation due to corroded or broken 
joints, loose screws or any of the other com- 
mon intermodulation sources. There are no 
metal screws connecting any conducting cir- 
cuit in the antenna. 


Power handling 

The antenna is capable of handling 
1,000W continuous input, allowing use with 
large SMR and paging combiners. 


Mechanical considerations 

Based on prior antenna construction and 
improved testing methods using antenna net- 
work analyzers, many system operators now 
assign an arbitrary antenna life of 18-24 
months. 

Most series-fed antennas derive their 
strength and wind/vibration resistance from 
the radome. The internal parts take a beating 
as the radome flexes and vibrates in the wind. 
The small internal joints fail from work-hard- 
ening of the materials, there is dissimilar 
metal corrosion, and jumpers are blown by 
high lightning currents. 


Applications 

The new antenna is suited for rural cellular 
and SMR applications. Matching uplink and 
downlink patterns that assure hand-held coy- 
erage and fill will be consistent, with fewer 
dropped calls and reorders. The wide vertical 
beamwidth of the antenna will prevent pat- 
tern lifting and call drops during wind storms. 
The pattern will stay on the ground with the 
mobiles. 

Paging operators will be able to combine 
operations at 902MHz, 929MHz-931MHz 
and 940MHz. Additional dual-antenna mod- 
els are forthcoming in various combinations 
to reduce site rental costs. 

Site operators will find the 806MHz-— 
960MHz bandwidth of the antenna useful on 
master receiver multicoupler systems. Hi 
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Eas — 
Time is tissue 


While the wireless voice and data technologies supporting EMS improve, research 
assesses use of wireless networks to trigger response at the moment of collision. 


By the MRT Staff 


“Time is tissue” is a battle cry in the emer- 
gency medical services (EMS) community. 
Forced by definition to be reactive, EMS pro- 
viders constantly seek ways wireless commu- 
nications can reduce their response time. 

Current advances include more efficient 
and useful radio communications and telem- 
etry. Meanwhile, activity in Congress, sup- 
ported by the EMS community, foreshadows 
a vast expansion of wireless systems to in- 
stantly notify ambulance and rescue units of 
automobile accidents. 

En route preparation for the emergency 
scene is being enhanced by real-time messag- 
ing via wireless mobile information software. 
For example, the Packetcluster Rescue sys- 
tem from Cerulean Technology, Marl- 
borough, MA, designed for fire and rescue 
response, has features applicable for EMS 
and for agencies with dual duties. Once an 
agency's computer-aided dispatch (CAD) or 
records management system (RMS) is tied 
into the server, responders can access details 
about the emergency scene from their vehicle. 
In addition to route displays, responders can 
view hazmat databases and identify any indi- 
viduals at the site who have special require- 
ments or medical conditions. 

Coordination of shared communications 
among different ambulance providers is also 
a critical area. Several ambulance companies 
in Lansing, MI, using Motorola MTR2000 
radios, had difficulty using an area hospital’s 
repeater because the radios would not ac- 
commodate multiple use of the Private Line 
feature. State Electronics, Lansing, and 
Zetron, Redmond, WA, worked together to 
create a new interface assembly combined 
with a tone panel that allows the multiple 
PLs. 

Several companies are also working to re- 
fine dispatch for EMS applications. Ameri- 
can TriTech, San Diego, has developed the 
Windows NT-based VisiCAD for Ambu- 
lance system to give dispatchers data access 
and control, with redundancy, in a 
multitasking client/server system. EMS pro- 
viders can customize the system for their op- 
eralion and dispatch using point-and-click 
procedures. 

On-site biomedical telemetry continues to 
improve as well. Racom Products, Cleveland, 


40 MOBILE RADIO TECHNOLOGY 


has produced a cellular-based, full-duplex 
system to allow remote simultaneous trans- 
mission of voice and electrocardiogram 
(ECG) data to the base hospital from an ac- 
cident or rescue site. The 3W Life-Tel system 
operates portably on lead-acid batteries. 

Testimony before the U.S. House Tele- 
communications subcommittee this spring in- 
dicated the need for ubiquitous nationwide 
wireless networks to support wireless E9-1-1 
calls. The committee’s chairman, Rep. Billy 
Tauzin (R-LA), has introduced H.R. 3844, 
the “Wireless Communications and Public 
Safety Enhancement Act of 1998,” which, 
among other things, calls for extensive devel- 
opment of automatic collision notification 
(ACN) technology to speed EMS and rescue 
response time. 

“We heard of the importance of getting 
help to a victim of a car crash in the first 60 
minutes—the ‘golden hour, and how speed- 
ing emergency services to the site can save 
lives,” Tauzin said 
in June. 

Section 6 of 
the bill proposes 
a funded R&D 
program, admin- 
istered by the Na- 
tional Highway 
Traffic Safety 
Administration 
(NHTSA), for a 
comprehensive 
ACN system that 
transmits infor- 
mation about a 
crash to emer- 
gency personnel 
by a wireless tele- 
phone in the ve- 
hicle. The re- 
search would also 
develop a uni- 
form wireless 
telephone inter- 
face for motor ve- 
hicles to permit transmission of crash data 
and voice-activated, hands-free use of all 
models of wireless telephones. 

Jeffrey Michael, chief of the Emergency 
Medical Services Division of NHSTA, testi- 
fied that the legislative agenda is in line with 
his agency's EMS agenda. 
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“NHTSA currently conducts crash re- 
search with trauma centers and trauma and 
EMS systems nationwide. ... In addition, our 
Crash Injury and Research Network currently 
provides NHTSA with a test bed for many of 
this section’s goals. The agency’s ACN de- 
ployment program in Erie County, NY,—the 
only complete ACN system—has experi- 
enced six crashes. In all cases, the system has 
worked effectively,’ Michael said. 

David K. Aylward, executive director of 
the ComCARE Alliance, Washington, DC, a 
coalition of more than 20 EMS professional, 
public safety and wireless industry organiza- 
tions, discussed one crash during the Erie 
County tests in May. 

“A young man drove off a highway into a 
ravine. His car was part of a test funded by 
the DOT that put automatic crash notification 
technology in his car. Before he could get out 
of the car, the dispatcher was asking him over 
his car phone what condition he was in. Be- 
fore he could limp 
back to. the highway, 
emergency personnel 
were there to help 
him,” Alyward said, 

John Melcher, di- 
rector of information 
systems for the 
Greater Harris Co. 
9-]-] Emergency 
Network, Houston, 
also testified in sup- 
port of ACN. 

“Networks must 
be configured to ac- 
cept automatic crash 
notification informa- 
tion and other live 
data. ... This may 
sound like a develop- 
mental project of 
NASA proportions, 
but it is, simply, a 
matter of using exist- 
ing tools in a collec- 
live and coordinated fashion. Integrating 
voice and data via digital networks is noth- 
ing dramatically new. 

“The example [Congress sets] will forge 
the relationships necessary to integrate wire- 
less service providers, trauma care specialists 
and 9-1-1 professionals,” Melcher said. @ 
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¢ Products IM-tested, with certificate on request 
* Maximum protection and reliability 
* Products capable of handling the powerful “direct strike” test pulse 

of 10/350 ps 
* Very flexible in meeting our customers’ technical and delivery requirements 
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In pursuit of interoperability 


Data gathered by the Justice Department provide a snapshot of where law enforcement agencies 
are now with communications interoperability—and where they think they’re going. 


By D.A. Keckler 


Interoperability dantecie the saineal 
that permit a common interface between 
different communication systems, are a 
high-profile issue in public safety commu- 
nications, The capability for law enforce- 
ment officers to coordinate their activities 
with other agencies (and to maintain con- 
stant communication while passing 
through other radio systems in situations 
like high-speed pursuit) is critical. 

In 1996, the Public Safety Wireless Ad- 
visory Committee (PSWAC) advised the 
FCC and NTIA that “Unless immediate 
measures are taken to alleviate spectrum 
shortfalls and promote interoperability, 
public safety agencies will not be able to 
adequately discharge their obligation to 
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protect life and property in a safe, effi- 
cient, and cost-effective manner.” The FCC 
did approve an allocation of 24MHz in 
January, but spectrum is only part of the 
equation. The efficiency of radio systems 
depends on both radio frequency availabil- 
ity and compatibility. 

As Tom Tolman, manager of communi- 
cations technology for the National Law 
Enforcement and Technology Center— 
Rocky Mountain Region (NLECTC-RM), 
Denver, told MRT, “There is a nationwide, 
growing problem of interoperability, and 
it’s not a static thing, it’s a dynamic, grow- 
ing problem. 

“What we’re facing is that the margin of 
safety for the community, as well as for 
the law enforcement officials, is diminish- 
ing. It’s only a matter of time ... where a 


AGENCY SIZE AND TYPE 
(BASED ON NUMBER OF SWORN OFFICERS) 


Figure 1. Interoperability is extremely common for law enforcement agencies of all sizes and 
types, with 93% of agencies that responded to the survey indicating that they interoperate 
on a daily or weekly basis with local organizations. Interoperation with state agencies 
occurs among 63%, but only 15% interoperate with federal agencies daily or weekly. 
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loss of life will be directly attributed to 
interoperability,” Tolman said. 

Tolman is co-author (with Mary Taylor, 
senior research analyst, Denver Research 
Institute, University of Denver and Robert 
C. Epper, deputy director, Technology 
Programs, NLECTC-RM) of a study re- 
leased earlier this year on wireless com- 
munications and interoperability among 
state and local law enforcement agencies. 
The study presents the results of a 1997 
nationwide survey of agencies on their cur- 
rent and planned use of communications 
equipment and services and of their expe- 
rience with interoperability. The study, 
conducted by NLECTC-RM, was sup- 
ported by the National Institute of Justice 
(NIJ), Office of Justice Programs, U.S. De- 
partment of Justice. 

“We don’t want this to be another bu- 
reaucratic, go-nowhere, do-nothing, ‘oh, 
that’s nice,’ sit-on-the-shelf report,” 
Tolman said. “We want this to be a living, 
breathing, active tool that can be utilized.” 

NIJJ’s projects emphasize state and local 
agencies, which cannot fund their own re- 
search, Tolman said. “We're an intercessor 
or advocate for state and local agencies.” 

Questionnaires were mailed to all U.S. 
agencies with more than 100 sworn offic- 
ers and to a stratified random sample of 
smaller agencies across the country. More 
than 1,300 agencies responded, which, 
with telephone followup, produced a re- 
sponse rate of nearly 50%—a particularly 
large response. 

Key findings of the study were: 
© Interoperability is common, with 82% 
of agencies having at least one channel 
dedicated solely for use with other organi- 
zations. (See Figure | at the left.) Al- 
though most agencies are confident of 
their ability to handle routine situations, 
many experience serious obstacles, par- 
ticularly when trying to communicate with 
agencies beyond their loca] network or 
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Q Thirty-five percent think state or federal 
mandates are needed to ensure interoper- 
ability, but the majority believe local plan- 
ning best meets their needs. Many agen- 
cies indicated that funding assistance 
would make mandates more acceptable. 
{4 Discrepancies in state and local percep- 
tions about the existence of formal state 
interoperability plans suggest a need for 
more dialogue between state and local law 
enforcement agencies. 

(J Most agencies have conventional ana- 
log systems and operate in high VHF 
bands, but information from agencies 
planning to replace or upgrade their sys- 
tems within 10 years (46% percent of the 
total) indicated that the number of agen- 
cies operating at 800MHz will about 
double, as will those using digital systems. 
The use of trunked systems is also ex- 
pected to increase. 

(1 Most radio spectrum is used for voice 
transmissions, but the number of agencies 
devoting channels to data-only transmis- 
sions is increasing. Plans for use of new 
technologies and mobile or portable com- 
puters will increase the need for additional 


RATING (1 = NOT A PROBLEM TO 5 = MAJOR PROBLEM) 


NOT ENOUGH EQUIPMENT 


OT ENOUGH 
INTERFERENCE 


FREQUENCY 


Figure 2. Law enforcement agencies surveyed identified dead spots and outdated equipment 
as the most common and serious problems with their radio systems. All the above technical 


problems compete with interoperability for radio system funding. spectrum. The use of laptops (projected to 

double in the next 10 years) is currently 
operating in different frequency bands. incompatibility were identified as the big- replacing mobile data terminals in larger 
QO Limitations in funding and frequency — gest interoperability problems. agencies. 
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YOURSELF? 


T wo-way communication in high noise 
environments is difficult and possibly 
hazardous, Now you can communicate clearly 
and protect your hearing in high noise areas 
with a simple communication system from 
David Clark. Just add our Noise Attenuating 
Headsets and Radio Adapter Cords to enhance 
the performance of your two-way radios. 

Our high quality headsets feature rugged 
construction and a certified Noise Reduction 
Rating (NAR) of 24 dB. They're available in 
Over-The-Head or Behind-The-Head styles 

for use with safety caps and helmets. Boom 
mounted or throat microphones enable hands- 
free performance. Choose Voice-Activated (VOX) 
or Push-To-Talk (PTT) systems with adapter 
cords for over 300 two-way radios. For clear 
two-way communication in high noise, there’s 
only one name worth repeating — David Clark. 


For more information and a FREE 
demonstration, call toll-free: 


1-800-900-3434 


INCORPORATED 
360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
TEL: (508}751-5800 E-Mail: sales@davidelark.com FAX: (508)753-5827 
Visit our web site at www.davidelark.com 
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(4 Dead spots and outdated equipment are 
the most common problems with radio sys- 
tems. (See Figure 2 on page 44.) More 
than half of the agencies that complained 
of outdated equipment (older than 10 
years) had plans to replace or upgrade their 
radio systems. 

OQ) Channel congestion, a serious problem 
for almost half the agencies, is much less 
of a problem for agencies with trunked 
systems. Large and state agencies indi- 
cated the greatest need and requested the 
greatest number of additional channels. 
I The use of voice and data security mea- 
sures is increasing in all agencies. Large 
and state agencies currently are the most 
likely to use security measures. 


Wireless data 

Tolman pointed out that the report dem- 
onstrates “a growing demand for spectrum 
in other areas, such as data.” Text, imag- 
ing, video, database use and fingerprint 
transmission are all expected to increase 
over =“ next two years, as shown in Fig- 
ure 3 above. 

More than 90% of respondents have 
channels dedicated to voice-only transmis- 
sions, 27% have some channels dedicated 
to data-only and 19% use alternate voice 
and data channels. The need for additional 
data-only channels shows the greatest rate 
of increase, even though the greatest over- 
all need is for more voice-only channels, 
the report found. The number of law en- 
forcement agencies that will be using elec- 
tronic text for reports and queries, and da- 
tabase information, on MDTs and laptops 
will double in the next two years. 


Familiarity with standards 

Larger agencies were found to be more 
familiar than smaller ones with 
interoperability initiatives such as the FCC 
frequency application process, Project 25 
interoperability standards (as shown in 
Figure 4 on page 48) and National Public 
Safety Planning Advisory Committee 
(NPSPAC) guidelines. 

About 70% of respondents said inter- 
operability issues and standards were im- 
portant to the purchase of their next land 
mobile radio system. About a third of re- 
spondents indicated they were very likely 
to adopt Project 25 interoperability stan- 
dards for their next land mobile radio sys- 
tem, another third were somewhat likely, 
and 19% were very unlikely. The likeli- 
hood of adopting Project 25 standards was 
not dependent on agency familiarity with 
the standards, the report found. 

Tolman agreed that there are many rea- 
sons for smaller agencies being “out of 
the loop” regarding standards. Inexperi- 
ence among communications managers, 
time demands in a small department and 
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* CSI BASE, an application for 
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small budgets are all factors, he said. 
IMPORTANCE About 75% of the roughly 19,000 U.S. law 
LIKELIHOOD enforcement agencies have fewer than 25 
sworn officers, so familiarity with commu- 
I FAMILIARITY nications standards may be wanting. 
Funding for interoperability 

The sense of competition for funding is 
acule among agencies. All agencies sur- 
veyed rated “limitations in funding” and 
“different bands” as the two biggest ob- 
stacles to interoperability, as shown in 
Figure 5 on page 49. Overall, 69% percent 
of respondents rated limitations in fund- 
ing as a severe problem. Agencies that 
rated funding limits as a serious problem 
also rated both their radio system's ability 
and their agency's ability to handle differ- 
ent types of interoperability situations sig- 
nificantly lower than did agencies satis- 
fied with their funding 

“This is one of the primary drivers to- 
ward regionalization.” Tolman said. “Ju- 
risdictions are realizing is in their best 

AGENCY SIZE AND TYPE interest to combine communications cen- 

(BASED ON NUMBER OF SWORN OFFICERS) ters and simply pool their resources.” (See 
“Blue Ridge ...” News, page 65.) The real 
Figure 4. Comparisons of importance ratings of interoperability standards, the likelihood of = ¢hoice may be whether to eet three new 
adopting Project 25 standards and agency familiarity with Project 25 standards. Of all = 
respondents, 70% deemed interoperability standards to be a consideration for their next 


system purchase. The least familiarity with the standards occurs in small, local agencies. grade the radios, he said. 
“This interoperability study has accom- 
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patrol cars, hire two new employees or up- 


Andrew stops lightning before it stops your system 


= Arresting Developments 


Andrew never stops developing innovative lightning protection 
solutions. Arrestor Plus® Surge Arrestors are offered in quarter 
wave stub or gas tube technologies in a wide range of 
configurations to satisfy your system requirements. 


Integrated Series Surge Arrestors — easier, cost saving 
attachment directly to HELIAX’ cable with innovative 
RingFlare™ Connector technology 


T-Series Surge Arrestors — bulkhead or stud 
mounting/grounding options for your specific application. 


Mini Series Surge Arrestors — quick installation for small 
radio cabinets and tower mounted amplifiers. 


Gas Tube Series Surge Arrestors — for broadband 
performance, simple maintenance; ideal solution tor 
applications requiring DC teed through coax. 


For superior lightning protection, 
call Andrew or your local 
Andrew Distributor today 


1-800-255-1479 ext. 362 
or fax us at 1-800-349-5444 ANDREW. 
Visit our Web Site at In A Communicating Werld, 


http://www.andrew.com Andrew fs Evervwhere 
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plished a lot of the things that we wanted 
to, it’s gained a lot of favorable publicity, 
and it’s being utilized around the country 
by smaller agencies,” Tolman said. 

In June, at the urging of Associate At- 
torney General Raymond C. Fisher, work 
began on a “short, high-end” videotape pre- 
sentation of the study targeted for audiences 
such as the National League of Cities, the 
National Governors Association and state 
legislators. 

The success of the law enforcement sur- 
vey has also prompted urging from the 
FCC to identify the communications needs 
of fire and EMS agencies. NLECTC is cur- 
rently working with the Public Safety 
Wireless Network to develop that study, 
which should be completed this fall, 
Tolman said. The study will be logistically 
more difficult because of the larger num- 
ber of fire and EMS agencies, compared to 
law enforcement, and the volunteer nature 
of many local departments, which makes 
it difficult to reach them. 

Although many studies look for the “big 
discovery.” Tolman said the NLECTC report 
really provides validation for what many 
believed to be true about law enforcement 
communications, but could not quantify. 

“This study is a collective voice.” 
Tolman said. “The agencies spoke.” 
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Figure 5. The perceived obstacles to interoperability among survey respondents. The top of 
the hill for most agencies is limitations in funding. 
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Your Source For 
Portable Accessories 


PRYME 


Radio Products 


Mini Boom Microphones 


Remote Speaker Micraphones 


Surveillance Microphones 


NiCad and NiMH Battery 
Packs for most portables 


Many models available! 


Dealer inquiries Welcome 


Call 1-800-666-2654 


PRYME Radio Products by PREMIER Communications 
See our webpage at WwWw.pryme.com 
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APCO International, the Association of Public-Safety Communications Officials, presents 
the 64th APCO Conference and Exposition. It will take place Aug. 9-13, 1998 in 
Albuquerque, NM. APCO is the world’s oldest and largest not-for-profit professional 


organization dedicated to the enhancement of public safety communications. 


APCO Officers 


President President Elect 
Joe McNeil Jack Keating 


First Second 
Vice President Vice President 
Joe Hanna Lyle Gallagher 


Glen Nash will be elected as second 
vice president of APCO at this year’s 
conference. He is running, 
uncontested, following Barry 
Furey’s withdrawal from the 
campaign. Nash has been involved 
in public safety communications for 
25 years, 14 of those as a supervisor, 
He has been a member of APCO for 
1] years, and has served two one- 
year terms as president of the 
Northern California Chapter for 
APCO and six other years on various 
chapter offices. 

“T think my active involvement at 
both the local and association levels 
of APCO speaks well to my ability 
to provide sound leadership and to 
my dedication in serving APCO,” 
Nash said. 


Conference Highlights 


Conference Seminars 

Conference seminars will cover several major topics such as innovative 
technologies, management and planning strategies, telecommunication training 
and interaction, 9-1-1 practices and procedures, and ADA (Americans with 
Disabilities Act) compliance. 


Session titles include: Responding to the Deaf Community; Loving Evaluations; 
Mayday Plus; Ergonomics of Mobile Computing; 3-1-1 Update; APCO ADA 
Committee Roundtable; Hazardous Materials Emergencies: Are You Ready?; 
Stress Awareness and Management; Justice in Self Evaluations and Audits; 
Attitudes and Atmosphere; The Funeral of Diana, Princess of Wales; Debugging 
Your Dispatch. 


Please consult the Conference Pocket Guide in the registration packet at the 
show for the final agenda and presentation schedule. 


General Information 

APCO Pavilion 

APCO will sponsor a pavilion in the exhibit hall again this year. If you have 
questions or would like more information on APCO International, please stop 
by the pavilion and talk to staff from APCO headquarters. 


MANAPCO Night 

The Albuquerque Civic Plaza will be the site of the exhibitor-sponsored 1998 
MANAPCO event. The Civic Plaza is located directly behind the convention 
center. MANAPCO Night will be a native American experience for all fully- 
registered attendees. There will be Indian music and dancers, a balloon glow, 
Mariachi bands and a popular local band playing 60s, 70s and 80s music. 
Merchants from the Albuquerque area will display jewelry and pottery for sale. 


The event will feature New Mexico foods such as guacamole salad and tri- 
colored chips, tortillas, tamales, enchiladas, fajitas, burritos, barracho beans and 
Spanish rice, Mexican pastries and much more. Non-hosted bars will include 
beer, wine, Margaritas and sodas, 


Shuttle buses will provide transportation to and from the Plaza. The shuttle 
schedule will be provided in the program guide. 


Audio Tapes 

Conference sessions will be audiotaped, Only those presenters who have given 
their consent will have their seminars taped. Audio tapes of the seminars and 
sessions may be purchased, Order forms will be available at the registration area 
of the convention center. 


Special Activities 
All those participating in special activities programs will depart from the 
convention center, east wing, south side. 
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Keynote Speakers: 


Commissioner Gloria Tristani of the FCC 

Tristani has served on the FCC since November 1997. Before that, she served on 
the New Mexico State Corporation Commission, where she was the first woman 
elected to that office. She has served on the National Association of Regulatory Utility 
Commission's communications committee. In 1996, she was named one of the 
nation’s 100 most influential Hispanics by Hispanic Business magazine. She received 
her undergraduate degree from Bernard College of Columbia University and her law 
degree from the University of New Mexico School of Law. 

She will address the opening luncheon. 


Sam Silverstein 

Silverstein will present “You are the Star,” a motivational session. He teaches that 
success has always been within our grasp if we would only accept responsibility for 
it. He will present five elements for all successful endeavors and direct applications 
for balancing both professional and personal goals. Silverstein teaches personal and 
professional empowerment and helps organizations internationally become more 
effective in managing change and learning leadership skills. 


Michael Fortino 
Fortino will present “Preparing for 2000.” His program will focus on the idea that in 
order to be successful in the workplace, people need to keep up in this technological era. 
He will give suggestions on learning and managing the change in the information age. 
Fortino is the president and founder of the Center for Lifestyle Management with 
offices in Pittsburgh and San Francisco. He is a renowned speaker, particularly 
recognized for his dynamic, motivational and humorous presentations. 


Here’s a Family that Keeps its Secrets 
Introducing Selectone’s Full Line of Voice Encryption Products 


Today more than ever, the world of two-way communications needs as 
i Low-end 


the advantage of secure voice. The Selectone family of voice encryp- : aie en 
tion products offers you a clear choice at affordable prices. =a oh ST-22, ST-20B 


From the low-end inversion scramblers, the ST-22 and ST-20B; to our 
mid-range scramblers, the ST-25B with digital rolling code security; 
to the state-of-the-art Advantage-Plus encryption series with time 
domain scrambling and digital signal processing, Selectone will pro- Mid-range 
vide the right product match for your specific security requirements. sat 
No hassles. No overselling. No kidding! 


We're confident that our product line is exactly what you're looking 
for, and we'll provide you with a personalized quote to prove it. 


Simply give us a call, send us a fax or write to us with your require- State-of-the-Art 
4 P : P , Advantage-Plus 
ments, and we'll provide you with a customized quote at no cost. It’s carion 
simple. It’s free. And best of all, it introduces you to the finest family ST-50, ST-51, 
ST-52 


SejeCctone 


of encryption products in the world. You have our name on it. M2 wait ei 
CUSTOM QUOTES AVAILABLE 
Selectone, Inc. - 3501 Breakwater Ave. » Hayward, CA 94545 USA 
Phone: 510-781-0376 + Fax: 510-781-5454 - Internet: www.selectone.com 
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apco guide 


Conference Agenda 


Monday, August 10 


7 a.m. - 6 p.m, Registration Open 
8:30 a.m. - 10 a.m. Regulatory Panel 
10:30 a.m. — Noon First Special Open Session 
(Sam Silverstein) 
Noon - 2 p.m. Opening Luncheon/Keynote Address 
1:30 p.m. - 4 p.m. Special Activity Tour 
(registered participants only) 
2:30 p.m. — 4 p.m. First General Business Session 
4 p.m. — 5:30 p.m. APCO National Plan Committee 
5:30 p.m. — 6 p.m. APCO Meets with other coordinators 


8:30 p.m. — Midnight 


Route 66 Party 
(bring your jeans and poodle skirts) 


Tuesday, August 11 

7am.—6p.m. Registration Open 

8am. -9 am. Concurrent Sessions 

10:15 am. Grand Opening of Exhibits 


10:30 a.m. — 5:15 p.m. 
10:30 a.m. — 1:30 p.m. 
1:45 p.m. — 2:45 p.m. 
3 p.m. —4 p.m. 


Wednesday, August 12 


Exhibits Open 
Exclusive Exhibit Hours 
Concurrent Sessions 
Concurrent Sessions 


7am.—5 p.m Registration Open 
8am.-9 4am Concurrent Sessions 
9am.—5 p.m Special Activities Tour 


(registered participants only) 


FEATURES: 
5 watt power 
High directivity 
RF reflected port 


Thursday, August 13 


10 a.m. ~ 5 p.m. Exhibits Open 

10:30 a.m. ~ 1:30 p.m. Exclusive Exhibit Hours 

Noon - 2 p.m. Past Presidents/Life Member Luncheon 
Noon — 2 p.m. Frequency Advisor Luncheon 

Noon — 2 p.m. Chapter Presidents/Secretaries Luncheon 
1:45 p.m. — 2:45 p.m. Concurrent Sessions 

3 p.m. —4 p.m. Concurrent Sessions 

Friday, August 14 

7am. — 1 p.m. Registration Open 

8am. -9 am. Concurrent Sessions 

8:30 a.m. - 4 p.m. Corporate Advisory Committee 


9:15 a.m. — 10:15 a.m. 
10:30 a.m. = 11:30 a.m. 


Concurrent Sessions 
Concurrent Sessions 


LL am. -4 p.m. Special Activity Tour 
(registered participants only) 

| p.m. - 2 p.m. Concurrent Sessions 

2:30 p.m. = 4 p.m. Special Session II 


6:30 p.m. - 7:30 p.m. 
7:30 p.m. - 9:30 p.m. 
10 p.m. 


(Michael Fortino) 
Closing Reception 
Closing Banquet 
Enchanted Evening 


Saturday, August 15 

9 a.m. —2 p.m. Special Activities Tour 
(registered participants only) 

9 a.m. -—3 p.m. APCO Golf Tournament 

10 a.m. = 11:30 a.m. Post Conference Meeting 

4pm, Board of Officers Meeting 


FEATURES: 


Lowloss 

Low Cost 

Custom labels 
Sweptto 3.0GHz 
Rugged! 60 Ib. pull 


Rugged construction 


Using the EAGLE return loss bridge allows 
frequency domain reflectometry tests to be made 
easily and inexpensively. There isno need to spend 
thousands of dollars ona dedicated antenna tester. 
Simply use the EAGLE bridge with your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 
See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


Excellent return loss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested on a 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: “Antenna and Feedline Measurements" 


XAGEF 
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Y2K: Back to the future, 


The endbis is) is0" 
‘near—prepare 
‘for riots inthe: peaks 

So SUCEIS es 
~ “widespread 
= power and 
< phone failures, 
ue “economic chaos 
‘and the chance 

to learn to grow 

-your.own food. 


By Emily Reid 


The “Year 2000 Problem” (Y2K) is haunt- 
ing every business in the world, from the 
smallest mom-and-pop restaurant, to the larg- 
est multinational investment banking firm. 
Everyone has the same problem, the same 
solutions to pick from—and the same dead- 
line. That includes the mobile communica- 
tions industry, There are 16 months left to fix 
the largest problem in the history of com- 
puter science. 

Back in the 1950s and “60s. when com- 
puter programming was a developing con- 
cept, and no one realized how dependent the 
entire world would become on computers, 
Y2K_ was born. Programmers decided that to 


save memory storage, which then was ex- 
tremely expensive, they would store dates 
as two numbers instead of four. Thus “1958” 
became “58.* Most programmers realized that 
this system would not work for years after 
1999 because every January |, the computer 
takes the old year and adds one to it to get the 
new year. For example, 97+1 = 98. However. 
99+1 does not equal 00. and 0O—1 does not 
equal 99. That is the problem. Who would 
have thought that simple. first-grade math 
could have such serious implications? 

Al the time programmers originally de- 
signed this code, most of them assumed that 
their programs would become obsolete 
long before 2000. Unfortunately, that is 
not the case. This problem has been de- 


The millennium is 
near—prepare for 
new wireless 
opportunities once 
youand your 
vendors ‘have 
debugged your 
wireless systems 
and installed 
compliant 
equipment 


scribed as the greatest challenge ever to face 
information system managers. Fixing the old 
software would require today’s programmers 
to go line by line through millions of lines of 
code to correct the date calculation. The op- 
tions are: either figure out a way to fix il, or 
buy all new equipment and software. The 
latter is not feasible for most smaller busi- 
nesses, and fixing it is not all that cheap. ei- 
ther. Experts predict the overall cost of solv- 
ing Y2K to be between $300 and $600 billion 
(all of which is known as “ugly money” by 
agencies with fixed budgets.) This estimate 
does not include the costs of lawsuits that will 
undoubtedly arise, which could as much as 


Reid is editorial assistant, 
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double the cost. 

Y2K could lead to such serious complica- 
tions as widespread power outages and bank- 
ing failures. There are serious consequences 
for the mobile communications industry as 
well, Wireless phone systems could fail just 
at the time when they are needed most. Many 
people will depend on their cellular or PCS 
phones should landline phones go down Jan. 
1, 2000. Although this is an important issue, 
many experts feel that public safety and its 
supporting industries are the most important 
group affected by the Y2K problem. What 
happens when we call 9-1-1, and no one an- 
swers? What if no one can call the police? 
Crime could run rampant in the streets—there 
would be no control. 

Many police departments across the coun- 


try are already prepared for the coming of 


2000. The Houston police department began 
its efforts about three years ago. It designated 
several programmers to dedicate their time 
completely to solving Y2K. Departments in 
Boston and Detroit underwent similar pro- 
grams and now have systems that are ready 
for the new millenium. 

Many groups around the world are just 
beginning to realize the seriousness of the 
Y2K problem. It has taken some agencies as 
long as 10 years to solve their Y2K problems. 
Those who have not taken this problem 
seriously are in for a shock. The deadline 


for finding a solution is absolutely immov- 
able. As “01-01-2000” draws nearer, solu- 
tions will become more and more expensive. 

Some observers even predict that Y2K will 
bring about the end of civilization as we 
know it. Already, people are considering tak- 


liquidating assets in preparation. These sce- 
narios are highly unlikely, however, because 
several large companies have already solved 
their Y2K problems, proving that it is pos- 
sible. Hundreds of consulting companies are 
available around the world that specialize in 
Y2K solutions. It is just a matter of finding 
the right one to fit each company’s needs, 

Another twist in the Y2K problem is that 
once a solution is found that may work, there 
is still a huge amount of work yet to be fin- 
ished. Testing is a large portion of solving 
Y2K, About half of the resources allocated to 
solve the problem will be allotted to testing. 
Hundreds of different components in every 
public and private sector network are affected 
by the date change, and every one must be 
tested thoroughly. 

A key problem in solving Y2K is that we 
will not be 100% sure how effective the 
solutions are until “01-01-2000” has come 
and gone, and all of the different systems af- 
fected by Y2K have had a chance to work to 
together. Many networks are codependent. 
For example, for someone to access his fi- 
nancial institution through Quicken, his com- 
puter system must be compliant, as well as 
the power supplier’s, the bank's and the 
phone company’s. If there is one flaw in any 
of these levels, the transaction will not work. 
Even if the systems are individually compli- 
ant, it is possible that they may not work 


ing all of their money out of the bank and 


MDS Point-to-Point Radios for Public Safety Communications 


Eliminate leased-line costs 
and improve reliability! 


MICROWAVE 
CALIFORNIA 

DATA 
MICROWAVE SYSTEMS 


See us at APCO '98 Booth #2144 


Voice and Data Radio Communications for: 
* Fire, Police and Ambulance Dispatch Links 
* Links to Voting Receivers and Mobile Transmitters 
¢ PSAP Communications to Telco Central Office 
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Microwave Data Systems * 175 Science Parkway 
Rochester, New York 14620 U.S.A. 

Phone: (716) 242-9600 FAX: (716) 242-9620 
Website: www.microwavedata.com 


/ DISPATCH 
CENTER 


together as they did before the date change. 

Wireless equipment manufacturers are also 
tracking the problem. Ericsson assures on the 
Y2K portion of its Web site that its products 
“will be functional, provided that all product 
including software not delivered by or li- 
censed from Ericsson must accurately ex- 
change date data information according to the 
agreed interoperability test specification.” 
Ericsson is also contributing to initiatives 
dealing with multivendor network 
interoperability testing. 

What we really need is a big, worldwide 
dress rehearsal for the millennium change— 
an undertaking so big it probably could never 
happen. Such a rehearsal would give us a 
much better idea of what works and with 
what. Some experts say that it will take about 
a week to fix all of the unexpected things that 
go wrong to make all systems compliant with 
each other and the new date once “O1-01- 
2000” arrives. 

Hewlett-Packard recommends developing 
a Central Project Office as the best first step 
to take in solying a company’s Y2K_ prob- 
lems. This office ensures that the appropriate 
activities, resources and project plans are 
being deployed to minimize the exposure to 
risks related to Y2K. Steps taken include: as- 
sessing the situation (6% of resources), de- 
veloping a strategy (20%), implementing the 


Y2K information sites on the Web 


Government 
FCC: www.fec.gov/year2000 
GSA: www. itpolicy.gsa.gov/mks/yr2000 


Business and industry 
Motorola: www.mot.com/General/year2000 


Ericsson: 


WWW.eriCSSON.CO. 


/year2000 


Nortel: www.nortel.com/year2000 
Lucent Technologies: www.lucent.com/enterprise/sig/yr2000 
Hewlett-Packard www.hp.com/year2000 
Siemens: www.siemenscom.com/products/year2000 
3COM: www.3com.com/products/yr2000 
www.year2000.com/y2karticles 


changes (209), testing (40%) and redeploy- 
ing applications (14%). These are basic 
guidelines that HP recommends all busi- 
nesses follow to achieve Y2K compliance. 
In a July USA Today article, Wall Street 
economist Edward Yardeni of Deutsche Bank 
Securities said that there 1s a 70% chance that 
Y2K will cause a recession, possibly as se- 
vere as the one in 1973-74 caused by the 
Arab oil embargo. He believes that it would 
result from investors pulling out of the stock 
market as they lose confidence in the ability 


of various companies to solve Y2K. He be- 
lieves that a recession may begin as early as 
next year. 

Companies need to understand that Y2K 
compliance must be a top priority. They must 
provide the personnel, time and resources to get 
the problem fixed, and soon. That is the only 
way that society will be able to continuing func- 
tioning the way it has been, The sooner this 
problem is fixed, the more confident everyone 
will be, and we will be able to avoid an eco- 
nomic crisis. The time to act is now. 


VEZ to Test Pagers 


Only one company has shipped 


more encoders than any other for the 
purpose of testing pagers: Zetron, Inc. 

We pioneered this field years ago and 
now bring you the most specialized 
encoder yet for pager testing. 


Model 15T Pager Tester 


>» Reduced emissions do not interfere with 
sensitive measurements 

>» Shielded, metal enclosure with protective 
line filters 

> Popular digital and analog formats 

>» No need to reprogram between formats 

> Plug & go for fast setup 

> Common analog and digital output with 
automatic mode switching 

>» RS-232 port for PC conirol 

> Invert data on the fly 

> Zetron reputation, quality, and technical support 


Contact Zetron to find out why the 15T is right for you. ZETRON a 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 
Phone: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc, 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 


There's only one way to 
test pagers: The Right Way. 
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technically speaking 


Continuing 
EMC issues 


By Harold Kinley, C.E.T. 


The May “Technically Speaking” column 
addressed electromagnetic compatibility 
problems with electronic control modules 
(ECM) and radio communication equipment 
within the confines of motor vehicles. A spe- 
cific problem was discussed along with test 
procedures to determine its severity. This 
column continues that discussion and high- 
lights what has been done since that time. 

The problem involved International trans- 
port trucks used to transport forestry fire-sup- 
pression “crawler” tractors. To recap, the 
ECM that was used to control the automatic 
transmission (Allison) and manufactured spe- 
cifically by Motorola is causing severe degra- 
dation to the VHF high-band radio 
(Motorola) installed in the truck. The truck is 
a 1996 model International 4900 transport 


DIRECTIONAL 
COUPLER 


module, but by a module controlling the run- 
ning of the engine. The engine does not have 
to be running for the noise to be generated. 
Simply turning on the ignition switch starts 
the noise. The ECM, manufactured by 
Cummins, is mounted on the engine block. 
Removing the fuse to this controller stopped 
the noise. This was a step in diagnosing the 
source, not in solving the problem, because 
the motor cannot operate with the fuse re- 
moved. 

Consultation with Motorola’s engineers 
raised the issue of just where the noise was 
entering the radio. Based on prior tests, il 
was my contention that the noise was radi- 
ated and picked up by the antenna and not 
conducted through the cabling. However, 
one of the engineers suggested placing 
ferrites on all cabling leading to the radio— 
coax line, power cable and speaker cable. 
This had minor results. The engineer’s sug- 
gestion was to do more of this with better 
ferrites. 


Figure 1: This test setup was originally used to determine the severity of the interference. 


truck with Allison automatic transmission— 
World Transmission model WT2 with shift 
lever control, 

Another larger truck, also manufactured by 
International, exhibited severe interference to 
the radio, The interference locked the scanner 
on a specific channel even though that chan- 
nel was programmed for a CTCSS tone 
squelch. The noise rendered the radio virtu- 
ally useless at that particular frequency. Un- 
fortunately, that frequency is critically impor- 
tant for that particular truck. The inability to 
use that frequency places severe limitations 
on the usefulness of the transport truck. 

It turns out that this noise problem was not 
caused by the automatic transmission contro! 
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The engineers left, the truck was returned 
to its normal location—and the noise per- 
sisted. Because the truck was located in a 
tural area where the local RF noise should be 
quite low, I decided to perform more on-site 
tests to further pin down the source of entry 
of the RF noise into the receiver. Could it be 
entering through the cabling, or was it enter- 
ing through the antenna? This issue had to 
be resolved. The previous test procedure that 
was used to determine the amount of degra- 
dation caused by the electromagnetic inter- 
ference (EMI) involved the use of a direc- 
tional coupler connected as shown in Figure 
| above. In the absence of the EMI, the sig- 
nal generator was set to produce |2dB SINAD 
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at the receiver output. Then, with the igni- 
tion switch on and the EMI present, the sig- 
nal generator level was increased to again 
produce 12dB SINAD. The difference be- 
tween the two signal generator levels is 
equal to the amount of degradation caused 
by the EMI. 

A new “non-invasive” test procedure was 
devised for convenience and integrity. There 
was no physical change to the receiving sys- 
tem cabling, so the test itself did not change 
the situation. Also, this was more convenient 
because the radio was mounted within the 
console above the windshield, and access to 
the radio was difficult. To get RF coupling 
from the signal generator, a magnetic an- 
tenna was placed near the radio’s antenna 
on top of the truck cab. With the magnetic 
antenna connected to the signal generator, 
the desired on-channel RF signal was 
coupled into the radio’s antenna and at the 
same time, isolated from it by distance, as 
shown in Figure 2 on page 57. 

A speaker was connected to 
the input of the SINAD meter 
and then placed close to the 
tadio’s speaker. This acoustic 
coupling was sufficient to drive 
the SINAD meter input. Double- 
sided adhesive foam helped to 
hold the coupling speaker to 
the radio speaker during the test 
procedure. Thus, the entire test 
setup was “non-invasive,” that 
is, the system cabling was not 
disturbed at all, as shown in 
Figure 3 on page 58. 

First, with the radio’s an- 
tenna whip connected and the 
truck ignition switch turned 
off, the signal generator was 
set to produce 12dB SINAD and 
the signal generator level was 
recorded in dBm. Next, the ig- 
nition switch was turned on and the signal 
generator level was increased to produce 
12dB  SINAD. At one frequency, 
151.400MHz, the signal generator level had 
to be increased by 11dB to overcome the 
EMI. At 159.420MHz, the signal generator 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. 
He is a member of the Radio Club of America. 
He is the author of Standard Radio Communi- 
cations Manual; With Instrumentation and 
Testing Techniques, which is ayailable for di- 
rect purchase. Write to 204 Tanglewylde 
Drive, Spartanburg, SC 29301. Kinley’s email 
address is hkinley@aol.com. 


level had to be increased by 7dB to over- 
come the EMI. The amount of degradation is 
frequency-dependent. 

Next, with the spring and quarterwave whip 
removed from the radio’s antenna mount, the 
same test was repeated. This time there was no 
difference between having the ignition switch 
turned on and turned off. This indicated that 
the point of pickup for the EMI was not the 
cabling but the antenna whip itself. After all. 
the cabling was the same. The only differ- 
ence was the removal of the antenna spring 
and whip from the radio's antenna mount. 
Obviously, a much greater signal level was 
required from the signal generator to produce 
12dB SINAD with the radio’s antenna spring 
and whip removed. 

Though we have been persistent in our ef- 
forts to get the manufacturers to fix these 
problems, to date they remain virtually un- 
abated. However, some reduction was 
achieved on certain frequencies by changing 
the frequency of the microprocessor crystal. 
Sufficient relief is yet to be obtained. Again. 
I will keep you posted on further actions and 
developments in future columns. 


On the subject of vehicular EMC prob- 
lems, I received a letter from H.M. “Jack” 


Tibbetts, senior manager of cellular sys- 
tems for CellularOne in Burlington, MA. 
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© HELIAX® 
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* RADIAX® 
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Call or fax to receive our new 1998 Catalog 
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ANTENNA 


SIGNAL 
| GENERATOR 


Figure 2: A magnetic antenna couples the signal from 
the signal generator into the receiver without the need 


for direct connections to the radio. 


An excerpt from his letter follows. 


Your article (May 1998) brought to mind 
similar experiences that | had. In the early 
years of vehicle ECUs, @ customer of the 
service shop I was working for brought in his 
new Cadillac to have us install the latest GE 
Executive Hf 1SOMHz IMTS unit. 

We installed and tested the unit, and he 
left happy. About a month later he came back 
for us to repair a small problem. We were 
talking during the course of the repair, and | 
asked him how he liked his new car. He la- 
mented that he was having a lot of trouble 


‘Available 
* Military 


ie 


ead 


Fax: 


Commercially 


Anti-Jamming 
Technology 


with it and was tired of making re- 
peated trips to the dealer. I in- 
quired about the car problem, and 
he told me that the car would oc- 
casionally, for no apparent rea- 
son, run very roughly. The dealer 
was never able to find anything 
wrong but was on the verge of re- 
placing the transmission under the 
velticle's warranty. 

The dealer had involved the 
Cadillac zone manager for the 
Boston area in this problem, and 
they both had agreed to the trans- 
mission replacement. At this time | 
had not given any thought to a 
radio/ECU interference problem. 
We continued to discuss his car 
problem, and | held his IMTS unit at the shop 
to continue the repair. 1 let him leave without 
the IMTS unit and asked him to come back 
the first of the week. 

When he returned to pick up his radio, 1 
asked him how the car was running. He told 
me that it ran all weekend OK, and that he 
had done a lot of driving. 

During the repair of his radio, I had to 
refer to the service manual, and I noticed 
that GE had included some verbiage relative 
to checking out the radio in the vehicle to 
make sure that there was no interference with 
vehicle electronics. | asked him to take me for 
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Figure 3. This coupling arrangement requires no direct connection to the intercabling between the radio, 


antenna or speaker. It is a non-invasive test setup. 


a vide around the block while | made « test 


call on the phone. He agreed, and we set off 


with him driving and me making the phone 
call, AS soon as the radio transmitter keved, 
the car engine started to run rough, and the 
car kind of jerked along. 1 immediately ter- 
minated the call, and we returned to the 
shop. 

He gave me the name and telephone 
number of the Cadillac zone manager. | put 
inacall to him, and we discussed the prob- 
lem, After several minutes of discussion and 


questioning, we learned that the Cadillac 
engine ECU was housed in a plastic case for 
the first time that year. For some reason or 
another, GM had decided to try a plastic 
housing on the ECUs in their Cadillacs first. 
The Cadillac zone manager arranged to get 
a Chevrolet ECU (same unit only in a metal 
case) and have it installed in this customer's 
car. PROBLEM SOLVED! The customer was 
happy, and Cadillac was happy. Customer: 
car and phone working perfectly. Cadillac: 
no expensive transmission replacement. 


~) A similar incident hap- 
pened with the Cadillac as- 
signed to the president of 
Raytheon. He solved the prob- 
lem by having his engineers 
wrap the ECU and its wiring 
in aluminum foil. His radio 
was a LIOW VHF GE Execu- 
tive H. 

My worst nightmare is that 
the electronics in my vehicle 
are going to be interfered with 
by a radio transmitter in a 
vehicle next to me on the 
highway. 


Thanks to Mr. Tibbetts for 
sharing this information with 
us. Problems such as this will get worse un- 
less manufacturers attack this problem at 
design time, Once the RF noise gets out of 
the box, it is difficult to put it back. Often, 
simple solutions, such as the aluminum foil, 
just aren't sufficient to suppress the noise be- 
low the interfering threshold. Manufacturers 
will only take heed when customers become 
more discriminate or when fleet managers, 
when letting bids for vehicles, include speci- 
fications that deal with EMC problems where 
it hurts—in the wallet! 

Until next time—stay tuned! 


TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 

accuracy, and include 

; Software for triangulation from 

a central control site. Mobile 
versions also available covering 

50MHz to 1 GHz 
Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 
www.dopsys.com 


UHF Trunking Amplifiers 


Output Powers Available: 


European Marketing Director Denis Egan 
PO' Box 2, Seaton, Devon EX12 2YS England 
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800 USA MADE 
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Transcrypt takes steps to overcome controversy about financial statements 


Transcrypt International released its re- 
Stated audited financial reports on July 15, 
1998, after a four-month-long sequence of 
events resulting from questions about the 
wireless communications products man- 
ufacturer’s financial condition, operations, li- 
quidity and ongoing 1997 audit. 

The reports, issued by auditor KPMG Peat 
Marwick, Omaha, NE, restated the revenues 
for 1997 and 1996 as $40.4 million, and as 
$10.6 million, respectively. The restated rev- 
enues for 1996 and 1997 showed a $14.5 
million discrepancy from the original finan- 
cial reports, according to Transcrypt's state- 
ment. The net loss for the two-year period 
increased by about $9.1 million. 

The Lincoln, NE-based company said in a 
press release that it had reanalyzed its ac- 
counting policies regarding revenue recogni- 
tion, which resulted in the restatement of pre- 
viously reported financial results for 1996 
and 1997. In other words, revenue had been 
recorded for products shipped but not yet 
paid for. The new report stated that revenue 
was recognized for “certain sales where a 
formal written agreement was not received” 
and for “sales of certain products which were 
subsequently returned to the company.” The 
methods of recognizing the percentage of 
completion of the E.F. Johnson acquisition 
and the allocation of the purchase price of the 
acquisition were also cited. Transcrypt ac- 
quired E.F. Johnson, the two-way radio and 
system manufacturer, on July 31, 1997 for 
$34 million. 

Craig J. Huffaker, Transcrypt’s chief finan- 
cial officer, said, “We have initiated tighter 
monitoring and control procedures to ensure 
strict compliance with the company’s revenue 
recognition policies moving forward. New 
accounting policies have been instituted in 
regards to government contracts and the use 
of extended payment terms to customers. We 
are also changing the reporting relationship 
for our order-processing group. This area will 
report to finance.” 

KPMG issued the financial reports a little 
over two months after being hired by 
Transcrypt to replace Coopers & Lybrand as 
independent auditors. Coopers & Lybrand 
resigned on April 24 and withdrew its previ- 
ously issued auditor’s reports for the fiscal 
years 1996 and 1995. 

Jim Stark, Transcrypt's director of inves- 
tor relations, said, “Now we have a clean 
opinion from KPMG on our financials. It 
wasn’t contingent or subject to anything, 
which is very good. Normally if a company 
has wrongdoings or fraud, per se, an account- 
ing firm will not give you a clean opinion 


until the company comes out and makes a 
statement to that manner—that there was 
some fraud or something.” 

The controversy began in March when an 
anonymous letter, addressed and delivered to 
Coopers & Lybrand, alleged that two sales 
totaling $1.75 million to one government 
customer in 1997 were not properly recorded. 
On March 27, Transcrypt announced a delay 
in the completion of its 1997 audit because 
certain accounting principles relating prima- 
rily to revenue recognition had not been 
resolved. 

Between March 31 and May 27, 12 class 
action lawsuits were filed against the com- 
pany in the U.S. District Court in Nebraska. 
Some of the complaints also named one or 
more officers as additional defendants. The 
complaints allege violations of some federal 
securities laws and relate primarily to allega- 
tions of false and misleading financial state- 


Now we can go out and 
show them our audits 
and show them that we 
are, in fact, a viable 


company. I think that 
will go a long way.’ 


— Huffaker 


ments and representations and material omis- 
sions by the company. 

“The lawsuits are starting to progress a 
little more quickly. There were 12 federal 
class-action suits filed, and I’m sure they've 
all been combined into one class action law- 
suit. Our expectation is that we might see 
some movement on those within the next 60 
to 90 days,” Stark said. “I think if we can 
resolve that outstanding issue, it will help on 
the NASDAQ side of business, as well as with 
the SEC investigation.” 

Within three days of Coopers & Lybrand 
resigning, the NASDAQ National Market 
delisted the company’s stock based on the 
panel's determination that the company failed 
to maintain current public filings with audited 
financial statements. 

The Securities and Exchange Commis- 
sion also issued a formal order of investiga- 
tion to determine whether violations of fed- 
eral securities laws had occurred in 
connection with the company. Transcrypt 
stated in its new financial report that it is 


“unable to predict whether the SEC is likely 
to initiate proceedings against the company 
or its affiliated parties relating to these 
events.” 

Stark said, “The SEC is looking at our ac- 
counting records. Any piece of information 
they ask for, they get. That’s how we’ve been 
cooperating with them.” 

About a month after its stock was delisted, 
Jeffrey L. Fuller, Transcrypt president, and 
C. Eric Baumann, vice president of North 
American sales, resigned. John T. Connor, 
chairman of Transcrypt, has been acting as 
CEO in the interim. The board of directors 
appointed a committee, chaired by Director 
Thomas Thomsen, to conduct a nationwide 
search for a permanent CEO. Ed L. Osborn, 
the senior vice president of marketing and 
chief operating officer who joined the com- 
pany in April, moved up to acting president. 

The delay in the 1997 audited consolidated 
financial statements, the resignation of Coo- 
pers & Lybrand, the ongoing investigation by 
the SEC and the resulting uncertainty of 
class-action lawsuits have “negatively im- 
pacted the company’s sales and customer 
confidence during the second quarter of 
1998,” according to Transcrypt’s statement. 

Now that the restated financial results have 
been released, Transcrypt is working to come 
out ahead in the wake of this four-month- 
long ordeal. 

“We certainly have to go through a period 
of rebuilding customer confidence, now that 
we have our numbers and audits,” Huffaker 
said. “The main thing is to show them our 
viability because a lot of questions were 
raised when all this occurred. There was a lot 
of uncertainty, And now we can go out and 
show them our audits and show them that we 
are, in fact, a viable company. I think that will 
go a long way.” 

Stark said that once the company is cur- 
rent with its filings with the SEC, various 
stock dealers can become market makers, 
which will probably move the stock into 
trading on the over-the-counter bulletin 
board. 

Transcrypt continues to have conversations 
with NASDAQ regarding the timing of its 
relisting. Stark said that it could take several 
months. 

“Getting this audit is actually a very posi- 
tive step for our customers because there had 
been concern of ‘would Transcrypt be 
around?’” Stark said. “We put in a press re- 
lease what our cash balances were and where 
we stood with everything, so they would 
know that we are a viable company and we 
plan to be around.” 
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Geotek directors resign; company seeks Chapter 11 bankruptcy protection 


Five directors of Geotek Communica- 
tions, Montvale, NJ. resigned in June, in- 
cluding Yaron J. Eitan, chief executive of- 
ficer, and members Haynes G. Griffin, 
Winston J. Churchill, Walter E. Auch and 
Purmendu Chatterjee, William Spier will 
remain on the board as chairman. George 
Calhoun is departing his position as senior 
vice president of marketing, but will retain 
his membership on the board of directors, 
along with Richard T. Liebhaber and Rich- 
ard Krants. Also departing is Michael 
McCoy, executive vice president and chief 
operating officer. 

In papers filed with the Securities and Ex- 
change Commission, Geotek revealed loans 
ranging from $100,000 to $300,000 that it 
provided to Eitan, MeCoy and Calhoun for 
personal use. As of March 31, 1998, each of 
these loans had an outstanding balance 
due. 

Resignations are not unusual for a com- 
pany undergoing changes such as Geotek’s, 
according to Alan Shark, president of 
the American Mobile Telecommunications 
Association (AMTA). 

“People on the board who have not been 
successful bringing in the capital make way 
for people who can.” he said. 


www.idaco.com 


At IDA WE DON’T 
PUT THE SAME PRICE 
ON PERFORMANCE AS 


THE OTHER Guys. 


450/800/900/220 MHZ COMPATIBLE. 
Advanced SMR Trunking Logic and Interconnect that 
improves your return on investment because you invest less 
to begin with. That’s why IDA makes the most SENSE. 


IDA CORPORATION 


1345 West Main Ave., Fargo, ND 58103 


Geotek has not yet selected a new chief 
executive officer. Both a human resources 
employee and an investor relations em- 
ployee refused to comment on the issue. 
Upper-level management at Geotek did not 
return phone calls. 

Shark sees four options for Geotek that 
the new management can choose from, in- 
cluding finding a partner, being acquired, 
obtaining unacquired finances or dissolving 
the company. 

“[ think they are still trying to weigh their 
options.” Shark said. “I still hope they can 
turn this around. They have been a very 
good member [of AMTA] and they offer a 
neat package of services.” 

The management transitions are just the 
beginning of changes at Geotek. The com- 
pany and its domestic subsidiaries filed yol- 
untary petitions seeking protection under 
Chapter 1] of the Bankruptcy Code on June 
29. The filing, along with $10 million in 
debtor-in-possession financing, will enable 
the company to conduct business while ne- 
gotiating a reorganization plan. 

Although the plan is subject to court ap- 
proval, Geotek expects to use all operating 
revenues from the continued sale of its com- 
munications systems and services, in addi- 


Call us today: 
1(800)627-4432 
1(701)280-1122 
FAX 1(218)233-1886 
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tion to the $10 million debtor-in-possession 
commilment, (o cover operating expenses. 
S-C Rig Investments Ill, L-P., an affiliate of 
the Soros Group. provided the $10 million 
commitment, Chatterjee is a director and 
president of S-C Rig Investments. Geotek 
employees will continue to receive their nor- 
mal salary and benefits. 

“The filing, coupled with the new financ- 
ing, affords the company the opportunity to 
stabilize its financial situation. restructure its 
balance sheet and reinforce and maximize 
the underlying value of its business to at- 
tract additional investors or strategic part- 
ners,” Spier said in a press release. 

Reflecting the company’s financial prob- 
lems, Geotek's stock prices fell to 12 cents 
per share and attracted the attention of the 
NASDAQ Listing Qualifications Panel, 
which delisted Geotek's securities from 
NASDAQ on June 30, 1998. 

As of March 31, 1998, Geotek Commu- 
nications had consolidated assets (unau- 
dited) of about $351 million and consoli- 
dated liabilities (unaudited) of about $424 
million. 


Lucent claims to cut 
E9-1-1 connect time 


Lucent Technologies, Murray Hill, NJ. 
has formed a business venture that will help 
police and fire departments and other agen- 
cies respond to E9-I-1 emergency calls 
faster and more efficiently. even when calls 
are made from a wireless phone. 

The Lucent Public Safety Systems ven- 
ture has expanded its product offering with 
an integrated package of Palladium products 
and services. The Palladium products, de- 
signed by Bell Laboratories, include soft- 
ware for telephone network switches, caller 
Jocation databases, E9-1-1 call answering 
equipment, computer-aided dispatch (CAD) 
systems and records management systems 
(RMS). 

Bob Oliver, president of Lucent Public 
Safety Systems, said “Our latest offerings 
use high-speed ISDN signals and promise 
to cut average connect lime for E9-]-1 calls 
from about eight seconds to about two 
seconds.” 

Connect time is the elapsed time between 
the end of a caller's dialing and the sending 
of a ringing signal from the E9-1-] 
attendant’s station. It is important because 
E9-1-1 callers frequently hang up and try 
again if they don’t hear a ringing signal 
within a few seconds. Recent FCC orders 
mandate that E9-1-1 services for mobile te- 
lephony users allow the public safety agency 
to automatically receive information about 
the caller's location. 


FCC Notes 


Phase Il 220MHz service 
licenses to be auctioned 

The FCC will hold an auction for 
908 licenses to operate in the 220Mhz— 
222Mhz band. These licenses encom- 
pass the United States, Northern 
Mariana Islands, Guam, American Sa- 
moa, the U.S. Virgin Islands and Puerto 
Rico. The auction begins Sept 15. The 
schedule will be announced by public 
notice at least one week before the start 
of the auction. Bidding will be con- 
ducted on each business day until it has 
stopped on all licenses. It will be con- 
ducted as simultaneous multiple round 
bidding, and will be permitted from re- 
mote locations, either by computer or 
telephone. 

The pre-auction deadlines are as 
follows: 

Auction seminar, Aug. 6; short form 
applications (FCC Form 175), Aug. 17, 
5:30 p.m.; up-front payments (via wire 
transfer), Aug. 31, 6 p.m.; orders for re- 
mote bidding software, Sept. 1, 5:30 
p.m.; mock auction, Sept. 11, (TBA). 


Cellular database becomes part 
of universal licensing system 
The Wireless Telecommunications 
Bureau is developing a universal licens- 
ing system to unify 11 separate licens- 
ing databases and to provide greater ef- 
ficiency in the licensing process. The 
licensing system will provide the public 
with electronic filing as well as online 
querying and mapping capabilities. 
Previously, the bureau ensured the in- 
tegrity of the cellular database by mail- 
ing each licensee a copy of its authori- 
zation on an annual basis, which 
provided an opportunity for corrections. 
Now, the bureau has created an oppor- 
tunity to make these corrections via the 
Internet, allowing the database to be 
updated much more frequently. 


Instructions clarified for Part 22 
paging licensees filing renewals 

The Wireless Telecommunications 
Bureau designated use of the Universal 
Licensing System for all processing of 
radiotelephone service (Part 22 applica- 
tions), ULS provides significant benefits 
for Part 22 paging licensees, including 
the fast and easy filing of electronic re- 
newal applications on FCC Form 601, 
designed specifically for electronic fil- 
ing in ULS, and the automated process- 
ing of such applications. 


¥ = 2) 


MRT’s publishing company changes name 


On July |, the name of the company that per and grow through its partnership with 
owns Mobile Radio Technology was changed = PRIMEDIA’s powerful media brands,” 
from Intertec Publishing to PRIMEDIA Maloney explained, 

Intertec. PRIMEDIA Intertec, Overland Park, Within PRIMEDIA Intertec, the company’s 
KS, is the largest operating division of New = magazine groups have been renamed as 
York-based PRIMEDIA, a public company. [t five market-focused magazine divisions. 
contributed nearly 20% of PRIMEDIA’s 1997 Cameron Bishop, previously the senior vice 
sales of $1.24 billion. [ntertec Publishing’s president of Group II, has been promoted to 
president, Raymond E. Maloney, has been president of the Communications & Enter- 
promoted to president of PRIMEDIA Intertec. — tainment Division. Along with MRT, the di- 
He said the name change is part ofacompre- vision includes magazines that serve 
hensive branding strategy begun in October the telecommunications, wireless com- 
1997 by PRIMEDIA. munications, entertainment and apparel 
“Our company will only continue to pros- industries. 
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sound...as well as be compatible with a wide 
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The quality and reliability you deserve... 

to serve and protect you. Contact us today 

by phone, fax or E-mail, or come visit 
our website. 


Your Specialists In lwo-Way 
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Hutton uses 


With customer servy- 
ice in mind, Hutton 
Communications, 
Carrollton, TX, is turn- 
ing to electronic com- 
merce applications in- 
cluding extensive email 
communication with 
customers and an inter- 
active CD-ROM cata- 
log. The CD-ROM catalog, which Hutton 
plans to migrate to its Web page on the 
Internet, allows customers to view inventory 


Weber 


and ba oduct specifications, and to compare 
similar products to make a final decision. The 
catalog, and eventually the Web site, can ac- 
cept orders at any time of the day. This is an 
advantage for customers, according to Randy 
Weber, electronic commerce manager for 
Hutton, “We're trying to get a better handle 
on what our customers want,” he said. “It has 
literally changed the way we do business.” 
Weber also stressed the importance of 
email in customer service. Instead of using 
long-distance phone calls for technical ques- 
tions, Hutton has set up email addresses for 
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listen to ours! 


Introducing SignalMX™ (pat. pend.}, the first 
multimedia wireless system planning tool. Designed 
as an add-on module to EDX planning tools EDX 
SignalPro™ and MCS™, SignalMX provides real- 
time audio and video simulation of your 


communication network performance. 


Exclusively from EDX, SignalMX is the only tol 
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design by experiencing its performance as your 
customers do. SignalMX—another first from the 


innovators in wireless system planning tools. 


from EDX Engineering, 
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‘electronic commerce’ to improve customer service 


each of its six U.S. branches. Customers can 
use the email to ask questions, and to place 
and track orders. This process is much more 
efficient than standard phone calls, and 
Hutton has a policy of answering all elec- 
tronic inquiries within one business day, said 
Weber. Weber explained that using email 
saves customers time and frustration caused 
by placing phone calls during business hours 
and enduring multiple transfers while the per- 
son answering the phone searches for some- 
one who can answer the question. The pro- 
cess also saves money for the company by 
reducing long-distance bills and shortening 
hours that the phone lines must be staffed. 
“The idea is that we can provide (customers) 
with the information they need when they 
need it.” Weber said. 

In addition to these projects, Hutton has 
updated its Web site for faster service with 
more available information, and has begun to 
look at ways to incorporate its own Web site 
with that of its subsidiary, Hutton Communi- 
cations Canada. Hutton has also implemented 
an in-house Intranet to improve communica- 
tion among employees. 


Trimble, Midwest Traffic 
join to offer GPS-AVL 


Trimble Navigation, Cincinnati, and Mid- 
west Traffic Products, Romeoville, IL, have 
signed an agreement to combine resources for 
GPS-based automatic vehicle location and traf- 
fic signal pre-emption. Emergency response 
and transit vehicles equipped with Trimble’s 
AVL systems will be able to request green sig- 
nals at intersections based on GPS informa- 
tion. Traffic signal pre-emption could save 
lives and property by allowing faster and safer 
response for emergency vehicles. It can also 
reduce overall traffic congestion for public 
transit vehicles by cutting travel times and 
improving adherence to schedules. 

Under the agreement, MTP will resell 
Trimble’s GPS-based traffic signal pre- 
emplion system with AVL and central dis- 
patch capabilities. In turn, Trimble will have 
the ability to integrate MTP’s signal pre- 
emption capabilities, The integrated system 
uses the same GPS receiver for both fleet 
management and traffic signal pre-emption. 

The first contract for the integration of the 
traffic signal pre-emption with AVL was 
placed by Palm Beach County, FL, for 95 
intersections and 103 vehicles in April 1998. 

Trimble’s GPS/AVL subsystem is a com- 
prehensive system of fully integrated prod- 
ucts, including a PSC-200 intelligent data 
controller with a built-in GPS receiver, an 
Echoxl message data terminal and base sta- 
lion software packages for AVL management 
and communications control, 


ANSI approves Project 25 


common air interface 


The American National Standards Institute 
(ANSI) has approved the Telecommunica- 
tions Industry Association's (TIA) standard, 
the Project 25 Common Air Interface. 

“The document begins to satisfy two of 
our primary original objectives in Project 25,” 
said Art McDole, Project 25 co-chairman. 
“This new standard will help ensure public 
safety agencies are able to buy Project 25 
communications products in an open and 
competitive marketplace,” he said 


Utilities report need for 


more spectrum 

Following a comprehensive, one-year 
study, UTC’s USAT (Utilities Spectrum As- 
sessment Taskforce) released a report at the 
UTC Annual Conference and Exhibition on 
June 30, confirming the need for the new 
spectrum to meet utilities’ needs in the first 
decade of the 21st century. 

Findings were based on original survey 
data, projections from historical data and the 
methodology from the Public Safety Wire- 
less Advisory Committee (PSWAC) process, 
as applied to utilities and pipelines. The task 
force found the following: 

(J The total new spectrum required by the 
year 2000 will be an additional 1MHz, with 
1.9MHz more by 2005 and 6.3MHz more by 
2010. 

-l There will be an increase in the use of 
wireless applications, and utilities will need 
additional spectrum to accommodate these 
applications. 

There is substantial interest within the util- 
ity community to implement wireless video 
and wideband data. As technology improves 
and the cost of terminals decreases, it will 
become more common for the utility indus- 
try to deploy these technologies. 

The USAT report was prepared by repre- 
sentatives of UTC member companies, in- 
cluding utilities and radio manufacturers and 
focuses for the first time on identifying future 
applications and quantifying the wireless 
bandwidth needed to provide them, The next 
step will be to find ways to access the addi- 
tional spectrum, such as reallocation of addi- 
tional spectrum and development of new 
technologies that will permit improved use of 
current and additional frequencies. 

The UTC report noted that new applica- 
tions of wideband data and video will be- 
come important for efficient operation of 
utilities in the next century. Utilities will have 
increased requirement for traditional wireless 
applications of voice and data as electric utili- 
ties restructure. Vertically integrated utility 
companies could divest into operational com- 
ponents, such as generation, transmission, 
distribution and retail marketing. 


Indiana State Police launches communications project 


Indiana has begun a long-awaited project 
to replace its present outdated public safety 
voice radio communications network an- 
nounced Indiana State Police Superinten- 
dent Melvin Carraway. The new integrated 
system, based on state-of-the-art 800MHz 
digital technology, will replace numerous 
systems that have deteriorated since they 
were first installed, some more than 25 years 
ago, 

Superintendent Carraway said that the new 
system has received the strong support of 
Indiana’s integrated law enforcement council 
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(ILEC). It will not only provide seamless 
voice communications, but also will enable 
more effective field operations by supporting 
mobile data communications, 

Carraway said, “Public safety agencies 
throughout Indiana will be able to communi- 
cate not only clearer, faster and more reliably, 
but interagency communications for mutual 
aid among local departments and the state 
will be greatly improved.” 

The state retained The Warner Group, 
Woodland Hills, CA, to develop a compre- 
hensive strategic plan and system design. 
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MORE 


LARSEN 
INNOVATION... 


Are you seeing 
SPOTS! 
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3h 
SPs 


L— 


i 
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Icom Funmobile tours United States, Canada 


ICOM America, Bellevue, WA, is send- 
ing its Funmobile, a 29-foot yan loaded with 
communications equipment, around the 
United States and Canada. ICOM employ- 
ees are taking turns driving the van to vari- 
ous retail stores and industry trade shows. 
The van features pilot. boating, public 
safety. ham and SWC communication 
equipment. 

The company hopes the tour will build 
awareness of the types of equipment that 
ICOM produces. ICOM also uses the 


Funmobile for hands-on training of end- 
users and retail sales staff. 

The tour began in April in the northwest 
United States and will continue through the 
fall. ICOM has generated an enthusiastic re- 
sponse from its effort. Thousands of people 
have visited the Funmobile at its various loca- 
tions, and the company has received many 
positive comments from both users and 
retailers. 

A Funmobile itinerary can be viewed via 
the Internet at wwiw.icomamerica.com. 


WOW .. . 200 w. UHF Amps under $1000 


250 w. VHF under $700 
... Why pay more ?? 


Vp, 


ona, 


S 


SS) 
WS 
ISS : 
Repeater & Pace Amps =< 
¢ VHF 150/250/500 watts 
¢ GHF 100/200 watts 
© 800 MHz 60 watts 
For 20+ years, Henry Radio 
has been producing low cost, 
reliable paging and repeater 
amps. All common bands, 
power ratings and 
configurations are available. 
Call today for specifications 
and prices. 


superior signal radistion with maxanum 
structucil imeprity. Each anternit és covered in 
the touhest OEM specified polyurethane 
compound for resistance to water, cracking a7 


permanent bending 


Hor more infromation on SPOTS! portable 
wntenints, of a tree copy of the Larsen 

Portable Antenna SourceBook and Training 
Guide featuring SPOYS!, contact Larsen at 

SO0-4 20-1056 


SPOTSI.. Hear the Difference. 


(\\Larsen 


B00 426-1656 US. 800 663-6734 Canada 


TOLL-FREE (800) 877-7979 


{ff \& sss) 2050 South Bundy Drive 
' } Los Angeles, CA 90025 

Phone (310) 820-1234 

FAX 310-826-7790 


www.lorsenet.com e-mail: lorsen@larsenet.com 
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Cerulean expands mobile 
info application suite 

Cerulean Technology, Marlborough. MA. 
has announced a new component of its 
Packetcluster mobile information application 
suite that enables police officers in the field to 
collect data, enter information and upload and 
update reports, from their patrol cars. 
Packetwriter field reporting streamlines the 
documenting, writing and storing of reports 
while extending the computing desktop from 
headquarters to the patrol car. 

Together, Packetwriter and Packetcluster 
Patrol provide wireless connectivity across 
multiple radio infrastructures, integration with 
back office records systems and interoperabil- 
ity with other desktop applications. 


Blue Ridge Jail members 


join area radio system 

Three of the five members of the 
Blue Ridge Regional Jail Authority (BRRJA) 
will be joining the Central Virginia Regional 
Radio System in a deal allowing 
the BRRJA to just purchase radios in- 
stead of a completely new communications 
architecture. 

Nearly two years ago, the cities of 
Lynchburg, VA, and Bedford. VA, and the 
counties of Bedford and Amherst purchased 
an $11.7 million system from Ericsson to sup- 
port radio communications for their public 
safety agencies that would allow seamless 
interoperability between the municipalities. 
The BRRJA will operate on this infrastructure. 

Participating users of the BRRJA are 
Lynchburg, Bedford and Moneta. These us- 
ers will use the system lo cover on-site com- 
munications and communications made dur- 
ing the transportation of prisoners. 

The Central Virginia Regional Radio Sys- 
tem is scheduled to come on-line later this 
year, and the BRRJA will begin using its ra- 
dios in simplex mode this summer. 


IBM offers real-time 


access to databases 

From the safety of the patrol car, law en- 
forcement officers can now have real-time 
access to information from local, state and 


CommServe to market 
Gabriel products 


Gabriel Electronics, Scarborough. ME. 
and CommServe Marketing. Canada, have 
entered into an agreement for CommServe 
Marketing to market Gabriel products 
throughout Canada. 

CommServe will be marketing Gabriel's 
line of terrestrial microwave point-to-point 
antennas, point-to-mulitpoint antennas, cel- 
lular base station antennas, coaxial cable, el- 
liptical waveguide, rigid waveguide compo- 
nents and related accessories. Gabriel also 
carries a line of pressurization equipment for 
communications systems. 


American TriTech changes 


name, releasing software 

American TriTech, San Diego, changed 
its name to TriTech Software Systems in 
June. 

“We are an international company, and 
wanted our name to have broad, international 
appeal.” said Christopher D. Maloney, presi- 
dent of TriTech. 

Maloney said the company chose to an- 
nounce the change at this time because it is 
releasing VisiCAD for Law Enforcement later 
this year. This program will allow users to 
dispatch all three agencies (fire, police and 
EMS), using a single program. 


WitH BBR WNer ” ENHANCED PROTOCOL 


"© UNIQUE IDENTIFICATION (UID) Cops 
~ ®Dmecr Rapio To Ravio CALLiNG 
= © COMPATIBLE WrtH ExisTING LTR* RabIos 
® ROAMING WITH AUTOMATIC REGISTRATION 
~® OVER THE AIR PROGRAMMING 


RLINK® mon J SMARTLINK 


REAL PRODUCTS 


REAL-TIME NETWORKING as 
of radio sites for roaming ane handoff 


Osmion 


MULTI-PROTOCOL TRUNKING LOGic 


SINGLE SITE SYSTEMS 


Ssmnion 


MULTI-SITE Wipe AREA SYSTEMS 


SMRLINK* Standard Features 


© Multi-Frequency Trinking 


© Cross Protocol Communication 


* Cross Frequency Communication 


* Programmable Crossbanding 


* Programmable Access By; 


federal databases, including criminal, vehicle 
and driver information with IBM’s Enetwork 
Law Enforcement Express. 

The system extends the reach of host- and 
Web-based applications to the mobile patrol 
force by allowing law enforcement agencies 
to use Internet and intranet informtion in real- 
time. Based on client/server architecture. it 
features a graphic interface that is activated 
by the touch of a pen, keyboard or mouse, 
and runs on a variety of mobile hardware 
platforms. from basic laptop computers to 
units specifically designed for public safety. 


Time ol day 
Day of week 
Site-by-sile netwarking access 


2521 SCHIEFFELIN ROAD 
Suire 128 

Apex, NC 27502 
Prone: 919-303-2530 
Fax: 919-303-2533 
WWW.SMARTLINKLP.COM 
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News Notes 


World Wireless Communications, the Motorola Customer Center for Sys- 1 Validation Certificate to Transcrypt In- 
Salt Lake City, has opened a SCADA and tems Integration in Schaumburg, IL. “The _ ternational, Lincoln, NE, for its SC20-DES 
Telemetry division in Kansas City, MO.The new data sys- two-way encryption module. The FIPS 
division develops SCADA (supervisory tem will provide jj [iy |i 140-1 certification recognizes that the 
control and data acquisition) and telem- officers in the = as device has met the stringent security re- 
etry systems for oil and gas production, field direct ac- |F |e HE oe quirements of cryptographic modules that 
vending machines and weather data col- cess to com- |k}; protect sensitive but unclassified informa- 
lection. “The SCADA and telemetry sys- puterized law ! tion within a computer or communication 
tems being developed by our new division enforcement system. As an aftermarket encryption 
will augment and service our current te- databases that 2 cs module for two-way radios, the $C20-DES 
lemetry contracts as well as expand World will give them Jefferson P arish Sheriff S$ secures communication by utilizing DES 
Wireless’ presence in the Midwest,” said the information Office radio communications —_aigorithm to encrypt digitized voice audio. 
David Singer, president of World Wire- they need in a installation. (Left to right) “Engineering a product which meets the 
less. The division will also develop prod- wide variety of Chief Deputy Newell stringent standards of NIST and provides 
ucts used to monitor vending machines, situations,” said Normand, Deputy Chief digital security solution for radio users 
pipelines, water tanks and personal pro- Harry Lee, John Day, consultant Leo — around the world is a testament to our re- 
tection systems, said Don Wallace, vice sheriff of Jeff- Holzenthal and Deputy — search and development process,” Joel 
president of the SCADA and Telemetry Di- erson Parish, Chief Craig Taffaro. Young, Transcrypt's vice president of en- 
vision. Glenayre, gineering, said. 

BellSouth, Atlanta, has assumed Charlotte, NC, and PageNet, Plano, TX, Calling auctions “an inappropriate 
100% operational control of RAM Mobile signed a multiyear volume purchase agree- mechanism” for licensing private internal 
Data USA and has renamed the business ment for a nationwide, two-way narrowband systems, the Industrial Telecommunica- 
_ “BellSouth Wireless PCS paging system. Under the agreement, tions Association, Arlington, VA, has 
| Data.” “We are ex- Glenayre will install infrastructure and soft- asked the FCC to implement a system of 
| cited about this op- ware to migrate PageNet’s one-way networks __efficiency-based lease fees to license the 
] portunity to have the to high capacity two-way voice and data net- spectrum allocations requested in the 

power of the works. The companies also signed a second Land Mobile Communications Council’s 

BellSouth brand be- volume purchase agreement for the supply (LMCC) April 22 Petition for Rulemaking. 

hind our efforts to in- of Glenayre’s word-messaging acknowledg- ITA urged the FCC to take an active role in 

crease the presence ment pager, the AccessMate. “We are very pursuing the lease-fee authority from 
of ourcompany inthe pleased to offer PageNet an end-to-end sys- | Congress. 

rapidly expanding tem solution that provides them with cost and The TSM-2000 Card Access System, 

marketplace,” said performance advantages,” said Gary Smith, developed by Hark Systems, 

William F. Lenahan, _ president of Glenayre. Summerville, SC, will be used on the 83rd 
president of the new BellSouth Wireless CMC Distributing, Van Nuys, CA, changed _ floor of the Empire State Building to con- 
Data. its corporate name to Electro-Comm West to trol access and to monitor the status of 

Midland USA, Kansas City, MO, and _ better reflect the company’s focus on distribut- environmental readings in the commuri- 
Uniden Private Radio Communications, ing RF telecommunications products and its cations suites, such as temperature and 
Fort Worth, TX, have agreed to market separation from Communications Marketing moisture conditions. 

Midland’s LMR products with Uniden's ad- Company, a manufacturer's representative Flagship Marketing will represent 
vanced ESAS system. “ESAS has proven company. All the employees, phone numbers PanaVise Products, Reno, NV, in Texas, 
itself to be a reliable, affordable and benefi- and addresses associated with the former Arkansas, Louisiana and Oklahoma. “We 
cial enhancement to the standard LTR pro- company remain the same. Along with the are very pleased to add Flagship to our 
tocol, and this is being recognized by the name change, the company also plans to _ sales team,” said Gary Richter, PanaVise 
growing list of manufacturers that are offer- expand its product offering. president. 

ing ESAS products,” said Sal Farina, Motorola has appointed Leavitt Commu- The American Mobile Telecommuni- 
Uniden Private Radio Communications’ nications, Skokie, IL, an authorized distribu- cations Association (AMTA) applauds 
vice president of domestic sales. tor of the new Motorola 900MHz Creatalink the release of an FCC Public Notice an- 

Dataradio, Atlanta, will integrate its Col- | paging control module. “Creatalink is the first nouncing the new start date for the auc- 
lision Avoidance Radio Multiple Access of a new generation of one- and two-way tion of Phase || 220MHz licenses. AMTA 
(CARMA) mobile data technology with a paging products with virtually unlimited po- especially noted the 
48MHz, low-band voice radio infrastruc- tential,” said Philip Leavitt, president of FCC Wireless Tele- 
ture from Cleco, Pineville, LA, to provide | Leavitt Communications. communication Bur- 
Cleco with a mobile computing system that The Antenna Specialists and Decibel eau’s decision to re- 
uses its existing private radio network. Products divisions of Allen Telecom, Cleve- duce some upfront 
“The Dataradio solution made it possible land, OH, named Stinson Associates, payments and mini- 
for us to utilize our existing radio network,” Havertown, PA, as its 1997 Representative mum opening bids for 
said Sonny Carter, Cleco'’s manager of of the Year. the auction, now 
distribution operations. “We were in pretty The city of Richmond, CA, selected scheduled to start 
big trouble. Dataradio saved this project”. Ericsson to provide digital access trunked Sept. 15, 1998. “As 

CPI Communications has moved toa __ radio systems for its agencies in an $8.3 mil- we've stressed all Shark 
new location. The new address is: 941 lion contract. Richmond will receive a five- along, the small 
Hensley Lane. Wylie, TX, 75098. The new channel, four-site GPS simulcast system with amount of spectrum in each license and 
phone number is 800-869-9128, and the six C3 Maestro consoles for Windows NT for lower infrastructure costs for 220MHz 
fax is 888-437-5360. its police, fire and public works departments, make this industry a real opportunity for 

The Jefferson Parish Sheriff's Office, as well as its housing authority. small business participation, if the auction 
Gretna, LA, has tested its digital 800MHz The National Institute of Standards and costs themselves are reasonable.” said 
voice and data two-way radio systems at Technology (NIST) has issued a FIPS 140- Alan Shark, president of AMTA. 


Lenahan 
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Site security 


© WATCHDOG se sors 


CI 


“o 


Intrusion alarm software uses FM 


to reduce monitoring airtime 

Pacific Circuit Design has redesigned the Watchdog for 
adaption to the expanding wireless intrusion alarm market. The 
Watchdog has software features that allow monitoring of numerous 
stations on existing FM radio systems, with little effect on normal 
communications voice traffic. This adaptation allows trunking sys- 
tem owners to increase their monthly revenues by offering the alarm 
services without sacrificing large amounts of airtime for alarm moni- 
toring. The PC software provides a time-and-date stamp on all sys- 
tem activities. 

Circle (351) on Fast Fact Card 


System features visual verification 

Motorola’s RIX is designed for public safety, utility and security 
professionals who need to know what is happening at remote sites. 
Visual verification of abnormal remote-site conditions, tradition- 
ally detected by motion, temperature and other sensors, is now 
available with the RIX radio image transmission system. Data 
speeds as high as 19.2kbps allow typical small images to be col- 
lected every three seconds. Longer acquisition times may be re- 
quired by the communication system design, communication path 
length and image compressibility. RIX typically operates on two- 
way radio channels and offers enhanced applications for alarm veri- 
fication, industrial site monitoring, fire monitoring and traffic 
control. 
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Monitor automatically phones, 


pages 16 numbers continuously 

Antx has developed the ADAS Dialog alarm monitoring and 
notification system that automatically phones or pages as many as 
16 numbers from a single or series of alarm conditions. The system 
continues to call, giving user-recorded messages, until all alarms are 
acknowledged. This ensures that appropriate personne! are notified 
of critical conditions, Key features include notification via phone, 
pager, radio or modem; callback alarm acknowledgment; remote 
programming; remote call-in for status; NEMA 4X enclosure; as 
many as 40 alarm points monitored continuously; event logging; 
24-hour battery backup; surge and power loss protection; local 
programming via keypad and local visual display of system and 
alarm status. 
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Monitor features 


card access 
Hark Tower Systems 
manufactures tower site moni- 
toring and card access equip- 
ment. The Hark TSM2000 can 
be applied to virtually any type 
of site and provides the owner/ 
manager with an alarm report- 
ing platform that can control 
entry to buildings, monitor ex- 
isting light control equipment, 
and provide one point for re- 
porting site alarms and condi- 
tions. Detailed reports of all 
events are available including the entries, date, time and identity of 
who entered, which can be stored and printed. 
Circle (354) on Fast Fact Card 


Monitor reports 240 conditions 

The B1280 FLX from Barnett Engineering can monitor and 
report as many as 240 alarm conditions, including temperatures, loss 
of events, battery voltage and current, site intrusion, totalizers, VSWR 
and RF power. Alarms can be reported and acknowledged over telco 
lines, cellular or satellite telephones, or conventional and trunked mo- 
bile radio systems, RS-232 ports, tone and alphanumeric pagers. There 
are output relays that allow for the remote operations of fans, sirens, 
switches and other devices until maintenance personnel arrive to per- 
form adjustments and repairs. Typical applications include monitor- 
ing of vital conditions at joint-use VHF, UHF repeater sites, cellular, 
paging and PCS sites. 
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System allows two-way 


communication between sites 
Liebert has developed 

Sitelink, a building manage- 

ment system communica- 

tions interface. Sitelink’s mi- 

croprocessor-based control 

module provides two-way 

communication between the 

existing building manage- 

ment system and environ- 

mental, power and un- 

interruptible power supply 

products. Sitelink has a 32- 

bit architecture that relays 

critical operating informa- 

tion between equipment 

and Modbus or Sitescan 

central monitoring systems. 

A single unit can contro] as many as 12 information gathering 

modules for cost-saving monitoring, reset of alarms and critical 


operating parameters. 
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Continued from page 24 


know—and he knew almost everyone. In re- 
cent years. as his eyesight weakened, he 
wanted help at the many trade shows he at- 
tended. | accompanied him so often that 
people started calling me his “bodyguard.” 
told him he was a “people magnet,” because 
he attracted so much attention as we walked 
the exhibit aisles. “I prefer ‘goodwill ambas- 
sador, Don, if you don’t mind,” he said. 
Fred and his wife, Mildred, raised two 
daughters, Daryl, who died several years 
ago, and Joanne. They also raised American 
Saddlebred horses. “] can’t say that horse- 
breeding made any money,” Fred said. “But 
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SOLUTIONS 


iDA1000 


DC REM. ADAPTER 


futtigle DC Remote 

skset Sunpart 
2Channel Contre! 
Monitor 


FulkDupex Copable with 2-ar 4-wire 


Output Levels 

Selectable Input/’ Outnut 
Logic Control 

Accessory Port 

Madulor Phone- line 
Connections an Bock 


pr 


Fred Link’s amateur CW 
station, 3BVA, in York, 
PA, 1921-1923. 


it brought me in contact with all the right 
people.” The horses usually were ridden in 
competition by the Links’ daughters, Their 
home. Robin Hill Farm, in Pittstown, NJ, 
contains countless awards and photographs 
from horse shows. 

Fred led the Radio Club of America as 
president for 23 years, which also figured in 
the success of his consulting business. 

Now you know something about Fred's 
life, but you shoulda heard his stories, Like 
the “Great Texas Antenna Shoot,” wherein 
Fred's customer and benefactor, oilman Jim 
West. organized a shooting party to “re- 
move” a base station antenna that was 
mounted too high. And the “Radio 
Equipped Horse-drawn Delivery Cart” that. 
thanks to a New York City ordinance, al- 
ways went ahead of motorized trucks at the 
docks to pick up supplies for Link Radio. 
And the “Electric Windows That Sold the 
Radios,” wherein foreign buyers, fascinated 
by electric windows on a Cadillac given to 
Fred by Jim West, agreed to a purchase 
while spending most of their time working 
the windows instead of watching the dem- 
onstration of radio equipment in the car. 

And the “Lyndon Johnson Waiver.” 
wherein the then-Senate majority leader 
called the FCC and obtained a waiver for Fred 
to install 3,000-watt VHF lowband base sta- 
tions to communicate by skip with mobiles 
and airplanes across the United States. And 
Fred's travel to Havana and Mexico City to 
sell police radios. And many more. 

Fred used to tell me, “Don, don’t vet old: 
you won't like it.” 

] would say, “First of all, what's the alter- 
native? Second, if you're any example, what's 
wrong with it?” 

“I guess you're right.” he would concede. 
“Tye been lucky” 

Fred was lucky. although he also was pre- 
pared to take advantage of the opportunities 
that good fortune brought him, and he recag- 
nized those opportunities, and that made the 
difference. And [ know I was lucky to know 
him. 

God bless you, Fred. Ii 


Mobile antenna mounts now feature FME universal connectors 


Maxrad’s mobile antenna mounts are available with FME universal connectors. 
The diameter of an FME connector is slightly greater than the cable it is attached 
to, so faster antenna installations result. The feature allows an installer to pull the 
antenna mount’s cable and factory-installed connector through a vehicle. When 
the cable reaches the radio or phone. the installer attaches the appropriate threaded 
adapter, which connects with the radio's antenna port, to the threaded FME 
universal connector. The FME universal connector is available with all Maxrad 
mobile antenna mounts including 34” hole, magnetic, trunk groove and trunk lid 


mounts. 


Impedance analyzer features 


graphical and digital displays 

AFA’s CIA-HF hand-held graphic complex 
impedance analyzer is for tuning, testing and 
designing antennas or any tuned circuits in the 
400kHz to 54MHz frequency range, The CIA- 
HF offers displays of SWR, vector or absolute 
impedance. resistance, reactance and voltage. It 
can determine the Q factor or bandwidth between 
any selectable SWR points, and the correct 
conjugate match inductor or capacitor value to 
tune an antenna properly. 
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READER’S CHOICE 

Of all the new products and services in 
the January. 1998 issue, the one reprinted 
here generated the most reader requests 
for additional: information. If you missed 
it the first time, here is your opportunity 
to. acquire more informationabout it. Just 
circle the corresponding Fast Fact Card 
number on the card found in the back of 
this issue, and mail the card to us, 


Vehicular repeater 


extends hand-held range 

Pyramid Communications’ model 
SVR-214 provides extended range for a 
UHF or VHF hand-held by crossband 
repeat with anexisting mobile. The SVR- 
214 is Motorola PAC/RT, PC-prog- 
rammable and capable of 14-channel 
operation, allowing the use of several 
portable frequencies without reprog- 
ramming the vehicular repeater. The 
repeater features priority sampling, “first 
man out,” multivehicle operation, local 
mic repeat and adjustable power as great 
as 2W. 
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Seae0 & UNwSe | 
MOaG A 


ca 
» Se BS F405 


1dB 
N.F. Gain Comp. Device 

Receive only Freq. Ranges (MHz) (dB) (d&) {4Bm) Type Price 

P30VD, P35VD, P40VD, P45VD 30-35, 35-40, 40-45, 4550 <1.3 15 0 DGFET $ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG 30-35, 35-40, 40-45, 45-50 <05 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <1.5 15 0 DGFET §$ 44.95 
P1SOVDA, P160VDA, P170VDA 150-160, 160-170, 170-180 <1.1 15 0 DGFET $ 56.95 
P150VDG, P160VDG, P170VDG 150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <1.2 16 j-20 Bipolar §$ 74.95 
P450VD0G, P460VDG 450-460, 460-470 <05 16 +412 GaAsFET $109.95 
P800VDG, P830VDG, P860VDG 800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 


Inline (rf switched) 


SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <1.4 15 0 DGFET §$ 74.95 
SP30VDG, SP35VDG, SP40VDG, SP4SVDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 


SP150VD, SP160VD, SP170VD 180-160, 160-170, 170-180 <1.6 15 0 OGFET $ 74.95 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 0 DGFET $ 86.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 #16 -20 Bipolar $104.95 
SP450VDG, SP46CVDG 450-460, 460-470 <055 16 +12 GaAsFET $139.95 


Every preamplifler is precision aligned on ARR’s Hewlett Packard HP8970A/HP346<A state-of-the-art noise figure 
meter. AX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power, Mount Inilne preamplifiers between transcelvar 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 
commercial and special preamplifiers available in the 
1-1000 MHz range. Please include $2 shipping in U.S. 


and Canada. C.0.D. orders add $2. Air mail to foreign 

A J va nc ¢ d countries add 10%. Order your ARR RX only or Inline 

R ecciver preamplifier today and start hearing Ilke never before! 
Research 


x | 
Box 1242 © Burlington, CT 06013 © 860-485-0310 
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Frequency recorder features 400 memories 


The Super Scout from Optoelectronics is a hand-held frequency recorder that locks onto a 
signal from 10MHz-1.4GHz in less than one second. With its built-in serial interface. the 
recorder interfaces to the IFR COM-120B or IFR 1200 with a serial port, using the supplied 
cable. Once the recorder captures a frequency. it automatically tunes the IFR service monitor to 
that frequency. The COM-120B can be tuned in receive mode as well as spectrum analyzer 
mode. Reaction tuning the service monitor can save time and money. With virtually no set-up 
time involved. the two-way communications professional will be able to test many more radios 
ina day. a week or all year. In addition to its reaction tune capabilities for the IFR. the recorder 


also has 400 memories. 
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‘The only mount 
— that will keep your 


Only Gamber-Johnsan’s NotePad™ gives you; 


* Optional shock isolator that reduces 
jarring and road vibration for your laptop. 
«A quick release latch to secure and remove 
your laptop easily, 

* More accessories than any other mount, 

+ Versatility to fit virtually any model laptop 
and can be mounted in most vehicles. 


Insist on the original NotePad™ mount. 


Computer from 


Save more than your data ina crash. 


Ganiber-Johnson’s NotePad™ mounts have 
withstood more years of punishing driving 
than any other mount,.keeping kiptops 
secure even in the case of accidents, That 
Ineans greater salery for equipment and 


passengers, 


==SCAMBER 
== JOHNSON 


Answers. Solutions. Results, 


Stevens Point, WI * 1-800-456-6868 « Fax: 1-800-934-3577 
e-mail: gamberj/@coredes.com * Website: www.gamberjohnson.com 


Circle (61) on Fast Fact Card 
70 MOBILE RADIO TECHNOLOGY August 1998 


Desktop controller offers 


local extended control 
The [LD2000 local deskset from the 
Instrument Associates Division of Gai- 
Tronics gives users local extended control. 
Features that were traditionally optional 
now come standard with the deskset. 
Selectable monitor, intercom, internal 
intercom, full-duplex capability, 
selectable parallel transmit audio mute, 
selectable off-hook monitor, and keypanel 
programmable controls and adjustments 
increase deskset users’ dispatch power 
and productivity. Adjustable input 
sensitivity, adjustable transmit output 
level and selectable output logic provide 
audio quality and flexible radio-system 
set-up. 
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Ear inserts allow use of 


telephone simultaneously 

Otto Communications’ flexible, 
open ear inserts conform to the shape of 
the ear, permitting the use ofa telephone 
or headset while wearing the ear insert. 
The headsets allow the user to hear 
ambient noise with their open-frame 
design, while fitting entirely inside the 
ear. They are compatible with Otto 
acoustic tube assemblies. They are also 
molded from ultra-flexible, hypo- 
allergenic plastic, and are available in 
three sizes, with right- and left-ear 
versions. 
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Dispatch system available 


for rental with new program 


TriTech Software Systems now offers its 
VisiCAD dispatching system through a new 
rental program. The program, VisiCAD on 
Demand, supports enhanced operational 
flexibility, scalability and versatile asset 
management for customers. The enhanced 
rental program is based on an existing software 
rental program TriTech has offered for more 
than two years. The company expanded the 
new program to include all components of a 
VisiCAD system, such as software, hardware, 
support, maintenance, user training and 
installation. With this program, TriTech will 
provide all hardware, software and service 
components of its Windows NT-based dispatch 
system under a comprehensive monthly rental 
plan, The program will provide for automatic 
software upgrades and all support. installation 
and training services. In addition, all computer 
hardware will be upgraded to state-of-the-art 
computer technology as often as every 24 
months. 
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Filter solves problem 


of transmission interference 
Ultra-Q from AeroComm is acost-effective 
solution to an existing problem created by 
paging and cellular transmission interference 
on Multiple Address Systems (MAS). These 
and other disruptive signals render many 
systems inoperable. The implementation of 
Ultra-Q permits normal operation of the MAS 
by eliminating extraneous, troublesome 
transmissions. Within the frequency ranges of 
928MHz to 953MHz, the unit is frequency- 
agile with channel spacing of 6.25KHz. Ultra- 
Q is only one of an array of standard filters 
designed and manufactured by AeroComm. 
Using the same techniques, AeroComm filters 
are available in the VHF/UHF bands. 
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Public service portable 


offers 160 channels 

Kenwood Communications’ TK-290/TK- 
390 VHF/UHF portables feature 160 channels 
with dynamic grouping and wideband coverage. 
The TK-290/390 also performs in multiple- 
bandwidth mode, and has a dual-priority scan 
feature designed so agencies can monitor calls 
on two primary channels. The rugged die- 
cast chassis 
radio meets 
mil-spec 810 
C,D&E 
standards, in- 
cluding the 
driven-rain 
standard, and 
is built with 
a weather- 
sealed 
universal 
connector for 
audio acces- 
sories, The 
radio is for 
public sery- 
ice. It feat- 
ures encryp- 
tion control, 
digital ANI 


and emer- 
gency con- 
trol options, and a recessed orange emergency 
key and call. Five programmable function (PF) 
keys enable customization for user preferences 
and a programmable speaker mic. For forestry, 
wildlife management and cooperative fire 
departments, an operator selectable tone/code 
(OST) provides a programmable bank of 16 
user-selectable tones. DTMF keypad models 
offer manual DTMF for system access, remote 
control functionality and dialing features for 
telephone interconnect and/or PBX access. 
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Lightweight headset 


fits BK radios 

TwitCo Distributing’s ParMarLow 
lightweight headset (HD-PWH2100) series 
is designed for BK radios. The design 
features an enclosed headband adjustment 


with moveable rubber cover. This provides 
easy adjustment with no metal ends to catch 
on clothing or hair. The adjustable boom 
microphone and soft ear pad offer additional 
comfort features. The HD-PWH2100 
headset is available for Motorola, Ericsson, 
Uniden and Kenwood radios. 
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ple bet 55. 


Dataradio Wireless Data Solutions! 
Selected By NASA. Proven On Mars. 


When NASA was looking for off-the-shelf wireless data equipment for the Mars 
Pathfinder mission, where did they turn? To Dataradio, the recognized leader in private 
wireless data. From Public Safety and Utilities to commercial applications, Dataradio's 

unparalleled, high quality solutions can do the trick for any of your mobile or fixed needs. 
No matter what the problem, we have the right solution — from the best hardware to 
complete system design, and just about everything in between. 


Plus, we won't forget about you after the sale. Our people take pride in keeping our 
customers and their needs ahead of the game. State-of-the-art technology. 
The best radio modems and support on the market. That's the Dataradio solution. 
Give us a call at (770) 392-0002 and see what we can do for you or visit our website. 


LYPRADIOS 


6160 Peachtree Dunwoody Road, Atlanta, Georgia 30328 (770) 392-0002 FAX (770) 392-9199 
OUTSIDE USA: 5500 Royaimount Avenue, Suite 200, Town of Mount Royal, Quebec, Canada H4P 1H7 (514) 737-0020 
World Wide Web: http://www.dataradio.com or E-mail: info@dataradio.com 
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Conditioner charges batteries quickly 
The Pulse Analyzer Conditioner from AdvanceTec 
Industries is multifunctional and easy to operate. The battery is 
placed in the conditioner; no programming or buttons are needed. 
The battery is discharged. then charged rapidly and conditioned 
with negative pulse technology. The unit also analyzes the 
battery and displays its capacity on the digital display. The 
conditioner is available as a single or four-station analyzer. 
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Attention System Engineers: 
Solve Voter System Problems Fast! 


Remote Comparator Display 
* Control Your Voters from a Remote PC 
* Cuts Costly Maintenance Time 
* Finds intermittent Problems Fast 
* Reduces Racelver Downtime 
* Logs Recelver Fallures 
* Modular & Expandable 


Call or Write for our FREE System Planner! 


ST 


Transmitter Coverage Problems? 


Transmitter fans 
Steering Unit i= 


viverra 
a See Us at 
Apco'9#g = 


2 
Len Baoth 2012, -& 


* Use with Multiple Transmitters to 
Extand System Coveroge 

* Automatic Transmitter Selection 

* For Lower Cost than Simuicost 


* Alls Gops in Bdsting Coverage 
* Better thon Relay-Based Controllers 
* Works with Standard Base Stotions 


LY! Products Inc. mm@®=@§“h==== 


Land Mobile Radio Solutions 
1211 West Sharon Road, Cincinnati, Ohio 45240 
(513)595-5900 
Info@ctiproducts.com 
www.ctiproducts.com/landmobile 
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Paging system works for indoor/outdoor use 

Eagle Wireless International’s Townpage is a compact paging 
system enclosed in a weatherproof housing. This system ts suited for 
coverage infill, community paging and specialized or temporary paging 
systems for emergency relief systems or special events. The system 
includes weatherproof ruggedness. paging input capability and an 
economical price. The Townpage can receive paging data from TNPP 
inputs, TAP inputs, DID lines, end-to-end connections and wireline or 
modem connections. It transmits POCSAG data at 512, 1,200, or 
2,400bps to numeric. tone-only or alphanumeric receivers. Flex is 
planned for the future. Windows 95 software is provided for control 
and configuration of the system. It is available in all frequencies for 
VHF to 900 MHz at output powers of 25W. 40W or LOOW and 


measures 16" X 25" « 10”. 
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Server aids public safety agencies 

Public safety agencies can chmultiprotocol server. The 
multiprotoco] feature of the Packetcluster Patrol and 
Packetcluster Rescue wireless mobile information systems lets 
users on different radio networks communicate via one server. 
Departments with limited access to new and existing radio 
channels can use existing cellular networks to help maximize 
mobile information systems’ capabilities without clogging 
their wireless networks. The multiprotocol server provides a 
simple migration path from a private radio system to a public 
wireless network. A department can enable a few patrol cars 
with cellular digital packet data (CDPD) prior to the entire 
department converting to the technology. Also, public safety 
vehicles regularly traveling beyond the conventional radio’s 
range can be equipped with a mobile computer unit configured 
for CDPD transmission. 
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Pu) — Ft Sie = 
OOS SANE 
Tone and Voice Pager 


Providing Tone and Voice Pagers 
for over twenty years 


Features: 

¢ Synthesized, PC Programmable 

» 2-Channel Operation 

* Multi-Address Format 

* Channel Monitoring Capability 

* Vibrate Option 

* Small Size—3-1/8" x 2-7/16" x 3/4" 

« Single “AA” Battery 

* 2-3 Year Limited Warranty 
Available 


Shinwa Communications of America Inc. 
P.O. Box 26407 
Oklahoma City, OK 73126 


ORDER TOLL FREE: 1-800-627-4722 
FAX TOLL FREE 1-800-759-1722 
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Trapeze system supports 24”or 36” bridges 
Valmont/Microflect’s bridge trapeze system supports waveguide 
and/or coax runs under 24- or 36-inch bridges between the tower and 
radio buildings. This flexible system allows the customer to install 
either snap-in, cushion or “butterfly” style hangers. The system is made 
from hot dip galvanized steel and top quality stainless steel hardware. 
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CDMA/AMPS spectrum management system 


helps to expand network service 

Metawave Communication’s SpotLight 2000 is a dual-mode 
spectrum management system for CDMA, AMPS and NAMPS 
networks. The system uses smart antenna technology to improve the 
capacity of both CDMA and analog networks, providing operators 


The on time, 
on budget 
tower specialists 


* Custom Fabrication Facility 
* Complete Turnkey Operation 
e Site Preparation 

¢ Foundations, Tower, Antenna 
¢ Wave Guide Installations 

¢ Guymast Analysis 


with a way to expand network service before, during and after digital 

migration. The system provides capacity increases of more than 

100% in analog networks, along with improved in-building service, 

enhanced call quality and expanded cellular coverage. With the 

integration of COMA compatibility, the system extends the capacity 

and performance benefits of smart antennas to CDMA networks. 
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@ TRYLON-TSF 


P.O, Box 186 

Elmira, Ontario N3B 2Z6 
Tel: (519) 669-5421 

Fax: (519) 669-8912 


ESAS’ power amplifier features five channels 

Uniden PRC’s ESAS come with companion five-channel repeaters 
and amplifiers. The power amplifier is designed for five-channel 
operation from a single power supply and is microprocessor- 
controlled, allowing for a wide input power range and power output. 
It also features a bar LED power indicator and alarms for low input, 
high input, over-temp and high VSWR conditions. 
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Receive 
Weather Alerts 
Automatically 
TelePath 


on your 2-way radio system, is an authorized 
PA system, voice-mail, distributor for the... 


numeric pager or telephone! 
Zo eT ee (MA) MOTOROLA 
* Warnings digitally recorded for 
DIM atves and playback TS1 0 P 0 ta in | e 


« Designed specially for demanding pe ' ie Stock Now : 
Public Safety use Available for Immediate Delivery 


Dealers 
The TS10 Portable is a Full Margin Product 


* Rack-mount and mobile systems 


Call toll free 1-888-877-8022 
or visit our Web site at: ‘ Call Today 


http://www.thuneagle.com 


1-800-292- 4 700 


1-510-656-5600 


OPP NG e, 4 : Authorized Motorola Distributor 
4 i ; 
VOAA ; | ‘]|TelePath 


Shy wae Commercial Communication Equipment 
er 


49111 Milmont Dr. * Fremont, CA 94538 © www.telepathcorp.com 
U.S. Patents 5,444,433 - 5,874,999 - D,377.795 
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Two-way portable radios 


feature 99 channels 

i i) Midland USA’s 
Syn-Tech I] FM 
two-way portables 
are wideband, 99- 
channel portable 
radios. Models 70- 
174B and 70-247B 
are available in 5W 
VHF (146-174 
MHz) and4W UHF 
(438-470MHz) 
frequency ranges. 
The radios have 
multimode narrow/ 
wide channel oper- 
ation, programm- 
able channel band- 
width and 12.5/ 
ISkHz or 25/30kHz 
by channel. Also 
included are two- 
tone decode, pro- 
grammable DTMF 
encoder and a 
variety of scan types 
geared to public 
safety. The portable features a 10-character 
alphanumeric display. 
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Base station communicates 


with local computer 

RF Neulink’s microprocessor-controlled 
base station, the Neulink 9600B, is offered in 
both the UHF and VHF ranges and is designed 
to communicate through its RS-232 port to a 
local computer or other intelligent host devices. 
The base station puts the data in a packet along 
with a packet identifier, a destination address 
anda 16-bit CRC. The packet is then sent over 
the air at 9,600bps to the remote network of 
Neulink 9600s. Over-the-air communications 
including error checking and correction, 
transmission retries, address verification and 
duplicate message checking are handled by 
the over-the-air protocol. 
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New connectors are designed 


for in-field installation 
Huber+Suhner’s Quick-fit connectors 
assemble quickly to 1 4” and | */s” corrugated 
cables. The two-part design attaches to the 
cable with no special tools, and there are no 
loose piece parts. The failsafe assembly of the 
mechanical interconnects is suitable for 
operator in-field installations, Available in 
both 7/16.and type N interfaces, the connectors 
feature a triple-gasket design (corrugation, 
jacket and center conductor) that passes the [P 
68 (IEC 529) standard for moisture resistance. 
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noarthpoint 


@ New Design 


@ |inproved Performance 


@ WHE Cellular and SMA/Trunking 


Distributed throughout North America 

by; AF CommSupply, Eleetro-Comm, 
Bleotro-Comm West, Hutton, Hutton Canada, 
Pulstar, Talley and Tessco 
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Northpoint Communication Products, Ine. 

PO Box 4445, Chapel Hill, NC 27515 

919-403-8598 Fax: 919-403-8637 

website; www.nadtech.com/northpoint 
See us at APCO, booth #1800. 

LoPro@® is a registered trademark of Northpoint Communication Products, Inc. 


BE PROTECTED 


3087 Alhambra Drive 
Cameron Park, CA 95682 
Phone (530) 677-3210 
Fax (530) 677-4714 

www, jei-inc.com 


Record Your 
Telephone and 
Radio Calls 


AVOID LEGAL ACTION 


DOCUMENT AND VERIFY CRITICAL 
RADIO & PHONE CONVERSATIONS 


AUTOMATIC TIME & DATE IMPRINT 
2 to 20 Record Channels 


«2+ COMMUNICATIONS 
RECORDING SYSTEM 


DESK TOP OR RACK MOUNT 
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Software offers GPS fleet 


management system 

Trimble Navigation’s FleetVision 3.0 
software is a GPS fleet management program 
based on Windows 95 and NT platforms. 
Designed for use with Trimble’s Crosscheck 
AMPS cellular mobile unit and Placer family 
of mobile positioning sensor products. the 
software is an economical mobile asset 
management tool that helps to increase driver 
safety, cargo security and to improve 
efficiency. As seamless middleware 
architecture for mobile data base station 
applications, FleetVision is suitable for 
Operation as a communications platform for 
Windows application developers and system 
integrators. FleetVision can also be operated 
as a stand-alone fleet management package. 
The software's multiport communications con- 
troller is flexible, simultaneously supporting 
wireless network protocols such as circuit 
switched Advanced Mobile Phone Service 
(AMPS) cellular, Cellular Digital Packet Data 
(CDPD) and Transparent. FleetVision man- 
ages two-way data messaging and voice traffic 
between the base and mobile units. The 
software includes features such as user- 
definable event/alarm configuration and 
reporting. remote control of digital output 
lines and simultaneous real-time. 
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RADIO & CELL PHONE 
NYLON CASES 


* Stylish Cases for Tough Field Use 

¢ Competitive Prices, Profitable Sellers 

* A Wide Selection for Any Need 
www.raineinc.com 


— DEALERS ONLY — 


HO) South Minlison Avenue 
BO, Box 42.30 
Armlerson, Hidiana 46013-0230 
‘Tel: (765) 622-7687 
Fax: (765) 622-7691 


Call fora Free Catalog 


TODAY! 
1-800-826-5354 
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Datalogger and controller 


feature on-board memory 

Eagle Wireless 
International’s OP/ 
US Datalogger and OP/ 
USI Controller possess 
on-board memory cap- 
able of storing pressure 
and flow data. The 
controller is designed 
to enhance production 
via plunger lift, inter- 
mittent gas lift and 
plunger assisted gas lift 
on gas wells and high 
GOR oil wells. The 
Datalogger retains mul- 
tiple pressure, temperature and flow data. Both 
units are available with remote control via RF, 
cellular or satellite link. 
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Loop offers hands-free ear piece 

Klein Electronics’ K | | 3 earloop with boom 
microphone and in-line PTT button is for 
applications that require affordable, semi hands- 
free ear pieces. It is suitable for hotels, security 
staff and any radio rental fleet. The ear loop also 
swivels, so the user can wear it on the left or the 
right side of the head. 
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Call us. 


ParMarLow 
LLP 


Headset 


-for- 
Motorola - Ericsson 
Kenwood - BK Radio 
Uniden - Maxon — Relm 
Model HD-PWH6100 


-Available From- 


We 
Distributing 


PO Box 447 New Ipswich, NH 03071 
Voice - 800-899-8948 
Fax - 603-878-2090 
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BC Remotes 
DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


941 Hensley Lane * Wylie, TX 75098 
Voice (800) 869-9128 * Fax (888) 437-5360 
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Compact omni features 


modified front-to-side ratio 
The DB81OKRR(E)-XT from 
Decibel Products is a high-gain 
omnidirectional antenna with an 
oblong radiation pattern. It offers 
13.5dBd gain in the main directions 
in a compact package with a flat- 
plate equivalent of 4 FT2. The 
antenna is compact because of the 
DB810K system combined withtwo 
reflector rods. Two aluminum rods 
mounted outside the antenna 
produce a forward-to-side ratio of 
10dB. Designed for use in 806MHz- 
869MHz systems. this antenna 
offers a side-mount system for easy 
installation. The three-point, no- 
torsion mounting system prevents 
tlting under high-wind conditions. 
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Hand-held field monitor allows for choice of display 

Amplifier Research’s FM5501 is a portable, 
hand-held, single-probe E- and H-*field 
monitoring instrument with display, control and. 
alarm. capabilities for field-related: testing: The 
instrument accepts input from any one of eight 
AR isotropic probes soldto match the application 
and that connect to the monitor via fiber optic 
cable; Features include an RS-232 digital interface 
for remote operation; audible, user-selectable 
field strength; temperature, and low-battery 
alarms, and a graphic LCD, all of which are 
menu-driven’ and can be controlled from the 
front-panel or-remotely. Users: may choose to 
display readings from each axis of a three-axis 
probe, and a composite-axis reading 
simultaneously. Because the FM5501 recognizes 
each field probe, proper decimals.and units are 
automatic. 
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Digital signal generators offer 


| 


Oo = oO . : — 

6 = €e new options, waveform generator 
OL = The HP ESG-D series of digital signal generators from 
8 i n° co Hewlett-Packard prov ides a fully upgradeable, flexible 
—o = signal generator to create an infinite number of signal 
—L) | ‘o S & k & 
9 828 C types. Engineers can develop new systems more 

eS (BOG o efficiently, test the limits of existing system components, 


and modify previously defined standards. The new 
options include the addition of CDMA and 
TDMA standards, a bit-error-rate (BER) 
analyzer and a dual-arbitrary waveform 
generator. 
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Audio 
Frequency 
Intersite Links 
Test Sets 
TX Contra) 


Batteries carry 
ae GPS Master 18-month warranty 
=F Oscillator 


JBRO Bat- 
teries’ two 
NiMH _bat- 
teries provide 
extended run 
time and come 
with an 18- 
month non- 
prorated 
warranty. The 
JB-4013 is a 
high-capacity 
NiMH battery 
rated at 7.5V and 2.100mAh. This is a 
replacement for the Motorola WPNN4013. 
which fits the MT2000. HT1000 and 
MTX8000 radios. This 6.08” 2.35” X 
0.99" new replacement is available as part 
number 1353. The JB-4595 NMH is rated at 
7.5V and 2,200mAh. The NiMH equivalent 
of the JB-4595 NiCd battery fits the Saber 

1-877-OpenSky MX1000 radio. This 4.01” X 2.93” x 1.21" 
OpenSky. m= ee replacementis available as partnumber 1431. 


www.amp.com/opensk 
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716.223.4927 TEL 


" 716.223.3255 FAX 
Sirnulcast SoLuTIons www.simulcastsolutions.com 


} i fand mobile simulcast overlap clarity 
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The Complete Solution for your 
Wireless Digital Voice and 
Data Communications 


Simultaneous Voice and Data in one Channel 
Two Voice Connections per RF Channel 

GPS and Automatic Vehicle Location 
Backwards Compatibility 

TCP/IP Interface 
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Console offers touch-screen control, 24-line capacity 

Model C-6!24 radio contro] console from Vega has a touch screen and independent 
switches for line selection and instant PTT. It is a microprocessor-based multiline, crosspatch, 
desktop radio control console with a capacity to handle as many as 24 lines. Any line may be 
configured for either a dedicated two- or four-wire circuit. a dial-up access telephone circuit 
(identical to the C-530) or a full-duplex conventional PSTN telephone circuit, The flexible 
system offers TLM 
(sequential tone 
line modules) to 
allow the operator 
site selection for 
transmission, and 
DLM (dial-up 
access modules) 
that allow the 
operator to select a 
dial-up site for 
transmission. 


RASA Sennen 
Samm 
MAMA | 


| | 


Circle (426) on Fast Fact Card 


Battery-charging system allows 


simultaneous charging of multiple battery types 
Pulse Power’s battery-charging system 
allows users to simultaneously charge 
multiple battery types on one platform. 
The “SM” modular battery charger 
features custom charging cups that match 
the shape, voltage and charging 
requirements of a variety of two-way 
battery models. The modular chargercups 
can be configured, on one platform and 
from one power source, to accommodate 
a two-way radio, cellular phone, laptop 
computer, camcorder, power tools, or any 
system using portable NiCd or NiMH 
batteries. The average charging time is 
about one hour and includes the 
elimination of “memory effect.” 
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“CORP TEN INTERNATIONAL 
...always a leader in GPS tracking technology.” 


“This is the latest and best fleet management too! avaifable!” 


MEMTRAK™ is. = 
a new device that < 
stores when and where 


MEMTRAK™ 
does not-use 


HEADSETS 

¢ Dispatch 

* Police Motorcycles 

¢ Covert/Secret Service 
Style 

* Swat — 

* Police on bike 

¢ Construction 


We build high quality headsets 
for most 2-way radios, portables 
and mobiles. If you want only 
the best, Radiomate is your 
solution. 


Visit us at 
APCO 
booth #2537. 


your vehicles fave been, for 

easy display on a digital ma 

Now you can have: : - oe 
. ACCOUNTABILITY = Ses. where: *" > 


your nur vehicle Operators Have been.when they s started 
and stopped. Make.sure deliveries have been on time! ~ 


- SAFETY - Monitor the speed of your drivers. 


CORP TEN INTERNATIONAL - P.O. Box 20177 - Baltimore MD 21284 
Fax: 410-472-4416 - 
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Ph: 410-472-4696 - 


www.corpten.com - 


ee any complicated 
conimunications links. 

Simply download the file from 

the MEMTRAK™ unit every day, week 


or month and analyze it on our exclusive 
and user-friendly MEMTRAK-2000™ software. 
Dealer inquiries Weiceme. 


(800) 346-6442 
visit our website: 
www.radiomate.com 


E-mail: sales@corpten.com 
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Buyer’s guide produced 
on CD-ROM 


The Tesseo Buyer's Guide is available on a complimen- 
tury basis to all qualified service organizations. This 1,200- 
page source book contains more than 17,000 products from 
275 manufacturers with guaranteed pricing, complete de- 
scriptions and all shipping and warranty information. This 
resource is also available on CD-ROM. Tessco Magic 3.0 
is a total purchasing system, 
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Catalog features line of test instruments 


Marconi Instruments’ 1997/98 Test and Measurement Catalog features the line of test 
instruments for RF and microwave products. This catalog offers an updated selection of 
Marconi’s signal sources, radio test sets and microwave and RF analyzers. 
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Booklet features coaxial connector information 


Huber+Suhner presents the new edition of the RF Connector Guide Booklet featuring 
technical information about its line of coaxial connectors. The guide describes basic RF 
theory. materials and platings, connector and cable design and test measurements, includ- 
ing passive intermodulation, A selection of relevant formulas is also attached. The book- 
let can stand alone as a handy reference, but also complements the Suhner Coaxial 
Connector General Catalogue. 
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Web site renovated for easier-to-navigate format 


Noise Com. a manufacturer and supplier of wireless test equipment, has overhauled its 
Web site to deliver more information in an easier-to-navigate format. Located at wiv, 
noisecom.com, the new site features a sophisticated, database-driven construction that 
allows dynamic, real-time update of information as soon as it becomes available. The new 
format enables customers to find technical specifications on all Noise Com test systems 
and components. Also available on the site are application notes, product FAQs, career 
opportunities and news coverage. The site is designed for viewing in Microsoft Internet 
Explorer and Netscape Navigator, 


Circle (454) on Fast Fact Card 


or attending, please call: 
Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (is. 


Fax +1-303-770-0253 Earmark has released its Accessories for Portable Radios Catalog. The color catalog 

provides graphic, textual and specification information for Earmark’s complete range of 
accessories. Learn more about how to stay in communication with tactical teams. Empha- 
sizing multiple capabilities for in-mask operations, the catalog identifies communications 
accessories for both level A and level B protective equipment. The catalog shows how the 
ESMH aids in providing improved communications for portable radio users by providing 
direct access. Each headphone is vividly displayed in its own color photograph. The 
accompanying text details the benefits and features of each and explains the specialized 
task where they might be used. 


Catalog offers portable radio accessories 


www.telecomlatina.com 
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DSPatch 


THE Worip's Most 

ADVANCED DIGITAL 

SWITCH For VOICE 
COMMUNICATIONS 


tilities, ‘airlines, railroads, 
public-safety, military and 
other government agen- 
cies worldwide have come to rely 


FEATURES 
INCLUDE: 


User configurable 


on Avtec for advanced, high- : gehen 
capacity console solutions for : sent bsepe 8 oF 
integrated radio/telephone sys-~ : 

g : ANI with call 
tems, DSPatch is a color touch- : queue 
screen pensole system that ¢@Multi-format 
employs Digital Signal Processors : paging 
(DSP's) at every line and worksta- éSimultanedus 
tion. Its distributed architecture : conferences 
ensures instant responses, even in | @Many more 


large systems. DSPatch may be 


| pSPatch32, a 
configured to support from’ 32 to 


: 32-port system, is 


1,024 external lines or operator : available for small- 
workstations. : er applications. 
Call, fax or write for additional 


information or a budgetary proposal. 


Avtec | 


4335 Augusta Highway * Gifbert, SC 29054 USA 
(803) 892-2181, FAX: (803) 892-3715 
E-mail: raduncan@avtecinc.com 
Web site: www.avtecinc.com 
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Cochran 


Norling 


Flowers 


Wardner 


Changes at Pyramid Communications, Huntington Beach, CA: 
Paul A. Wardner, applications engineer at Standard Communi- 
cations, Los Angeles, joins Pyramid Communications as director of 
new technology for mobile data, SCADA and OEM radio modules. 
Craig Flowers, financial analyst at Silicon Systems, Tustin, CA, 
joins Pyramid as production manager of manufactured products. 


James Norling, member of the Newmar sales staff where he 
served as advertising manager, advances to marketing communica- 
tions manager at Newmar, Newport Beach, CA. 


Gary Cochran, after nearly five years as Midwest region sales 
manager for Kenwood Communications, Long Beach, CA, moves 
to marketing manager for Kenwood’'s land mobile radio products 
group. 


Changes at Advanced Charger Technology, Atlanta: 

Graydon Hansen, product development manager at AER En- 
ergy Resources, Smyrna, GA, joins ACT as director, lead acid charg- 
ers. Cathy Hellming departs National Data, Atlanta, as vice presi- 
dent, finance, to join ACT as chief financial officer, 


David A. Rosi, president of Energy Vision LLC, Burlington, MA, 
advances to vice president, marketing for Cerulean Technology, 
Marlborough, MA 


Ed Muldoon moves to national sales manager at Empower 
Geographics, Des Plaines, IL. after leaving his position as an ac- 
count execulive for graphic user interface software for the IBM AS/ 
400 at Seagull Software Systems, Chicago. 


David Hatch advances to North American sales manager for 
Gabriel Electronics, Scarborough, ME, from his former position as 
sales support manager for the company. 


Michael R. Fenn director, operations for National Dispatch 
Center, San Diego, CA, moves to executive director, operations. 


Promotions at the Federal Communications Commission, Washing- 
ton, DC: 

Dale N. Hatfield, chief technologist for the commission, ad- 
vances to chief of the commission’s Office of Engineering and 
Technology. Rebecca L. Dorch, deputy chief of the competition 
division in the office of general counsel, moves to deputy chief of 
the commission's Office of Engineering and Technology, 


Kevin Niemi joins Metapath Software, Jersey City, NJ, as vice 
president of engineering after leaving his position as senior vice 
president of engineering for AccessLine Technologies, Bellevue, 
WA. 


Joel Spina moves to vice president of international sales for 


Repeater Technologies, Sunnyvale, CA, after leaving the same 
position at CommScope, Hickory, NC. 
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classified 


Reserve your spot in the next issue! 


Phone: 913-967-1861 
800-347-9375 
Fax: 913-967-1735 


Dawn Rhoden Mail: 9800 Metcalf Ave., 
Classified Advertising 


ee Overland Park, KS 66212 


professional services 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


David C. Allen GENE A. BUZZI 
System Consulting & Technical Services PRESIDENT 


P.O. Box 817 (208) 939-6950 930 THOMASVILLE ROAD. SUITE 200 

Eagle. ID 83616  davida@primenet.com TALLAHASSEE, FLORIDA 32303 
PHONE: (850) 224-4451 » FAX (850) 224-3059 
E-mail omnicom@polaris.net 


FREDERICK G. GRIFFIN, P.C. 


3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


. FACTORY TRAINED TECHNICIANS © 
BQ. * SURFACE MOUNT TECHNOLOGY » 
* FACTORY APPROVED NATIONWIDE « 

+ EDACS & AEGIS « 
* VOICE GUARD CERTIFIED » 
+ MPO, NIPA, TPX, PCS AND ALL CURRENT PRODUCTS + 
Route 2, Box 338C * Lynchburg VA 24501 
Ericsson S 804-237-3427 GB MEn 


PORTABLE 
[PORTATECH) recunicar 
SERVICE, INC. 


121 Crowell Lane * Lynchburg, VA_ 24502 


. GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Currant Product Lines 
oe *Voice Guard Certified 
* Public Service Trunking 
FOR QUALITY SERVICE. g tace Mount Technology 


804) 239-3049 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


@ ALIGHTNING GE PORTABLE SERVICE 
= =PREVENTION + FAST TURN 
= =SYSTEMS * WARRANTY 
STATIC DISSIPATION SYSTEMS FOR * $48.00 hr./? hr. MAX 
.\\ LIGHTNING STRIKE PREVENTION * PARTS GE LIST 
} ZN 204B Cross Keys Rd. * RETURN UPS PAID 


Berlin, NJ 08009 


quiries invited. (888) 667-8745 
(609) 767-7209 
FAX (609/767-7547 


Smith Communications Service 
2121 W. Parrish Ave., ae KY 42301 


502-683-0936 =" ¢€ 


NAN Dealars/in 


WWW.LPSNET.COM 


pote MTIROTT 


COMMUNICATIONS GROUP 


RAYMOND C, TROTT, P.E. 
Chairman 
1425 Greenway Drive, Suite 350 


Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 


Principal 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 (301) 916-2837 
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employment 


WIRELESS SYSTEMS 


i SCI provides integrated solutions & on-going sup- | 


l port to the wireless and cellular marketplace 
We currently have Domestic and Intemational 
I proyects in the following areas 


) * Microwave = * Optimization/Tuning 
J - Pcs * GSM 
| * RF Systems = * Autoplex 
¢ Propagation» Networking 
* Deployment »* CDMA/TDMA 
| * Domestic & Int’l Field/Customer Support 
f * Switch/Software/Protocol Development 


For immediate consideration. email or 
fax your resume to: 


4736 Main St., Suite 7 MRT 
| Lisle, IL 60532 
Fax: 630/960-2993 


EOE E-mail: sci@interaceess.com 
=e ee ae eS ee eee oe 


Es. 


( ied, P; | Sales Representativ 
needed for the two-way radio industry. A 
prominent and leading manufacturer in the 911/ 
Intensive Seating Industry is seeking to expand 
its customer base by entering the two-way radio 
industry. Sales Rep. organizations that have ex- 
perience with console, dispatch and public safety 
organizations are encouraged to contact us to ex- 
plore this terrific opportunity. We sel the stan- 
dard in the industry. If you do, then call us for 
immediate consideration. 

CONCEPT SEATING Inc. 

N76 W30500 Hwy. VV « Hartland, Wi 53029 
Ph: 414-966-0900 * Fax: 414-966-0909 
info @conceptseating.com 


RF & Microwave Engineering 
Job-Site™ 


Wir industry employment listings 


www.job-sites.com 
Free for $100 flat fee 


job-seekers for employers 


Advertise in MRT! 


employment 


fied applicants for the following position: 


digital microwave and S900MHz MAS radio is desirable. 


schemes and other apparatus untilized by Jackson EMC. 


P.O. Box 38, Jefferson, GA 30549 
or FAX to: (706) 367-6141 


Jackson EMC is an EEO/AA‘V/H employer. 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities in 
Indiana, Kentucky and Arkansas has immediate need for Mobile & 
Portable Two-Way Technicians and Sales Staff with 2 or more years 
of experience on Motorola, G.E., Kenwood, Standard, LTR or similar 
equipment. FCC or NABER Certified. Full benefits, competitive 
wages, incentive bonus package, excellent working conditions and 
advancement opportunities. 


Send resume to: 


1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


TECHNICIAN WANTED 
MOTOROLA/RELM DEALER 
For installation & repair of mobile radio. Maintenance & 
component level repair of same. May be other duties. 
Required education or experience in RF technology, Will 
train in satellite and telephone communications. $18- 
$30K, depends on qualifications. Benetits include vaca- 
tion & holidays. Call Paul at 701-251-6183, or email to 
pheer@fm-net.com, Can fax resume to 701-763-6985. 


COMMUNICATIONS TECHNICIAN 


Field/shop technician wanted. Must have 
minimum 2 years field experience and pos- 
sess FCC or Naber certification. Working 
knowledge of mobile, portable and repeater 
systems preferred along with ability for com- 
ponent level troubleshooting and repair. Po- 
sition will involve maintenance of SCADA and 
microwave systems. Telephone and com- 
puter network knowledge also preferred. Po- 
sition will also involve work on communica- 
tion towers. Salary commensurate with quali- 
fications and experience. Excellent benefits. 
Please send resume to: 
Rushmore Communications, Inc. 
PO Box 2414, Rapid City, SD 57709 
605-348-4940 


J ACKSON ELECTRIC MEMBERSHIP CORPORATION 


Jackson Electric Membership Corporation, a rapidly growing electric utility located 45 miles 
north of Atlanta in Jefferson, Ga., serving more than 130,000 customers, is seeking quali- 


ELECTRONICS SPECIALIST 


The successful candidate must have a minimum of 2 years experience in operating and 
maintaining an 800MHz or SOOMHz trunking radio system. Additional experience in 6GHz 


This position provides technical information and expertise in electronic and maintenance of the 
supervisory control system, load management system, communication system, various control 


Qualified candidates mail their résumés, along with salary history and expectations, to: 


Bill Burns, Director of Human Resources 
Jackson Electric Membership Corporation 


SALARY HISTORY AND EXPECTATIONS REQUIRED FOR CONSIDERATION! 


Post a job open- 
ing and promote 
your company by 
advertising in the 
Employment sec- 
tion of MRT. Call 
Dawn Rhoden at 
800-347-9375 to- 


COMMUNICATIONS 
TECHNICIAN 


Continuous Testing / Several Openings 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3784-4582 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee’s regu- 
lar contribution of approximately 7%. 
| Excellent benefits. 


For an application, please contact 
Communications Administration 
(408) 299-2711 
Equal Opportunity Employer. 


paging 


PRECISION QUARTZ PAGER 


1,000s OF FREQUENCIES 
i] STOCKED & READY TO SHIP! 
Decades of Crystal * Full Quality Control & Aging 
All Slee Accounts ferent Large Quantity Specialists - Contract Pricing Avaliable 


- BATTERIES 


PROGRAMMERS 
with Sot Up Assistance & Duracell’ 


Lo} LCDs . oneskens « 


B Bonders: AS Cradios 


MOTOROLA ~ NEC * UNIDEN * PANASONIC * EVERON © GIZZMO- 
NIXXO * MAXDN + INTEK * SAMSUNG * PAGEROLA * SHINWA 


| DOMESTIC & INTERNATIONAL CELLULAR Y Pre 
PRODUCTS STOCKED & READY TO SHIP! be 


FURBISH . LCDS& , QUALITYCLA , LEATHER CASES 
KITS’ _PARTS "PLUGINS 100s of tles 


CHARGERS | ANTENNAS HELLO DIRECT 
. ° « 
Single/Twin'Travel Full Line HEADSETS 
MOTOROLA « NEC = UNIDEN * PANASONIC * SAMSUNG * SHINWA * AT&T = AUDIOVOX 
NOKIA * OKI* SONY * NOVATEL * PHILIPS * QUALCOIMA- FUJITSU GE “TOSHIBA 


800-957-8700 2%. 


Int'l Calis: 949-721-1621 * Fax: 949-721-1030 
www.pagecorp.com * EmaiL; pei@ pagecorp.com 


Circle (100) on Fast Fact Card 


equipment 
wanted 


WANTED 
Syntor X/X UHF 450-470 100w 
Syntors UHF 450-470 100w 


Mitrecs UHF 450-470 100w 
MTS2000 800MHz Flashports 
or any Motorola equipment 
407-253-0889 
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meee Classificd 


equipment for sale 


All CCI -_ 
Labels 


* PAGERS « PAGERS « PAGERS » PAGERS» PAGERS ¢ PAGERS « 


MPMANUS wy S00MHz 
OMMUNICATIONs MaRhcett 


AVAILABLE 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCiIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


* Refurbished Pagers 
* Factory-trained techs 
* New Motorola & NEC Pagers 


* Parts, accessories & 


___We Buy Pagers | . 
“ONE CALL GETS IT ALL” eXpress Xtra 


5 © Syothesized 
400 North Fifth Street 


Blytheville. Arkansas 72315 
Phone: (870) 763-6250 © Fax: (870) 763-6533 (AA) MOTOROLA 


E-Mail: memanus@arkansas.net Authorized Paging Distributor 
Web Site: Www mcmanusconn.com 

MOT Maxar UHF moniles, quantity 4 $300 ail 
OT Mostar 800m¢ quantity 2 $2001 


* PAGERS + PAGERS + PAGERS * PAGERS: PAGERS ¢ PAGERS * MOT Maxar a0 high power UMF drawor units, quantdy 6 $425 init 


Circle (101) on Fast Fact Card WOT Martatrac tow band mobiles 100". 42-S0me wace $925 on 


MOT Mitrex tow band mobiles 100w 40-50mec weace $175 on 
ES a @ WN) SERVICE: you deserve it, you'll get it. MEL “* free youre 


EQUIPMENT FOR SALE 


GBIMOPrPV -HAMOPDT HIAmMorw 
YIMOrPUVs HIMOPVs HIMOYd 


MOT MT500 portables low band 42-S0mc $135 oa 
the only reason we're here. 


1AOT bicor tow Danks Dase susan, 100% com duty tone romeo = =§1500 oa 
MOT Pak Set low band $200 ta 
=Shayp — Quantity Pricing Available on: Distributor for: 
COMMUNICATION « Mobiles TELEWAVE 


MOT Pak Rat repoaters VHF $300 co 
WOT Micor mobiles VHF 1104 wiacc $165 va 
Distribution Center »* Portables Site Management 
* Conventional | RFI 


MOT Mivex mobiles VHF 1 1Ow wihes $225 ow 
MOT Maxar mobiles VHF S1'0 oo 
MOT MT500 portables VHF $100 oo 
Authorized Distributor * Tunked» Connectors & Cables 
P - & * Accessories 
Mobile Communications SAMLEX 


MOT HT600 VHF portabie, 2 freq, Sw $155 
MOT Mocor 42-50mc, 100w mobiles ware $165 ba 

MOT Micot URF 100w mobies wiace $165 00 

rad sales to Power Supplies 

_— dealers only WHELEN 
- Safety & Warn! 
aes It's the bottom line that counts. °° "0 
GE Mastr 1! 60w mobites, $2-50mc, waccessoros $100 ca 
Je UHF watery & antenna $225 


MOT 1600 DC remotes $110 0a 
Circle (102) on Fast Fact Card SE UNF M $325 


MOT T1600 tone remotes $160 oa 
MOT Mirex low band mobiles, 30-40mc, 60w wiace $165 ca 
MOT Radius URF base station widosk mic A ps $295 
MOT Mi UnF 50w mobiles dtiwer unas $125 ca 
MOT Mocom 70 VHF 100w mobile. 4 req ecan $165 
MOT Radius UHF mobile, 2 treq $215 
MOT Mitrok G0w, 30-40mnc, drawor units $75 on 
GE Alanger motiles, 35-SOmc, 6Ow, wiaccossonos $295 ca 
$225 on 
$200 
BUY & SELL: eases 
LTR-8OOMHz & SOOMHZ EF Jonnson + Kenwood * Uniden 5185 60 
$250 0a 
MOTOROLA £250 0 
: UHF * VHF » 800MHz * 900MHz : 

+ Mobiles * Portables * Repeaters * Amplifiers * Paging Transmitters m } 
i} 100w contumuoss duty amplbor 42-50me $550 
a 0-786-2 1 99 GE MASTR i 100w continyous duty amplifier 36-42me $500 
At GE MASTR |i 44 = $330 oa 
ERLING 203 N. Chestnut Street » McKinney, TX 75069 2. GEMASTR  Atron cabs $330 ea 
Fax: 972-562-7957 eo Hs GE MASTA Hl 110w WPPL exciters, no ace $167 oa 
IP 


GE RARE FIND © Sensi minis 1100 Vie 10D UP in ene ona $505 08 
GE MASTR I! 100w UHF repeater $2500 
GE Exocwive 1! TSw UNF moter $260 


GE Range: motes 100w low bus 35-SOne w ace $375 oa 
$225 oa 

" GE Custom MVP mobdes, VAF of UHF mace $155 oa 

Mike Malone ¥a GE Custom MVP 42-50me mobue. CG $180 0a 
www.usedtwoway.com GE Executive | VHF base station $230 
= G 1 30-J6éme wal mount base station, CG. remot $425 

@ I) 100w, & lteq mote 42-50m¢. wiace $227 


d portables. 42-$0n. CG. whan & ant $100 ea 
ile 48enc. wilt) batteries & changern 2 fot $200 


GE S550 Scan nead 228 
GE MASTR # 100w base stations VHF = $1600 
Low Bang $1800 

UHF $2000 

Textrorux Oxcrioscope Model 475 wih digi rutmoter, very chau $300 
TPL RP power mote anygifierss, 3-S0me rt 1G0 agar 80100w $110 oa 
Astion AS-I5A power supply $125 
O8 Products VHF Duplexer, GE PN 190402954.95 $325 
Kenwood TREC bw band fee sStifon oid now n tex 297 We $650 
General Aadio 1851-C Seund Level Meter $195 
IDA controllers. $85 oa 
New Kermood TRK-860M J5a. UHF mobile. J2ch scan S495 
Kenwood VHF repeater Model TKA:720 $490 


Pre-Paid Orders Only » No Credit Cards, No C.0.D.s 


N.H. COMMUNICATIONS Co. 
P.O. Box 5342 » Manchester, NH 03108-5342 


Tel: 603-668-3004 
Circle (103) on Fast Fact Card 


SABERS 


* MOT SABER JE, H44SAG71390N, UHF, 
5 WATTS, 24 FREQ., EXCELLENT COND'N, 
DEC. 1993 S/NS $250 ea. Motorola, Uniden, E.F, Johnson, Kenwood 
* MOT SABER II. H44SAJ7139CN, UHF x i 
6G) WATTS) 72 PREG ssticnsiosensrces $340 ea. Fives“ Wiey Hasina SYSTEMS 
* MOT MX300S, UHF, 5 WATTS, 24 FREQ., 
WITH BATT, PROM, ANT, MULTI PL .. $50 ea. DELTA 
+ SABER SPEAKER MICS, NMN6166 $25 ea. COMMUNICATIONS 
Personalized Service. 
Best Prices Guaranteed! 1-800-880-2250 
Call 901-755-1514 FAX: 972-278-5085 


Railcom Box 38881 Radius 
Germantown, TN 38183 > Garland, TX 
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BUY * SELL * TRADE « CLEAN WORKING EQUIPMENT 


equipment for sale 


1G-MICOA 600 MHz Repeaters 1251 

50-Micor Base/Repeaters 100-375 Watt Low or VHF 
1-MSF-S000 UHF Figpeater 100 Wat, NEW 402-420 MHz 
4-4SR 2000 Base/Paging TX C74GRB & C73KSB Ror 
20-Mastr Il BaseRepeaters 60-250 Watt Al Bands 
20-Mirek Base 100 Watt Al Bands 

2$-Aerotron Pioneer 1000 VHF Repeaters ACSB 


1-Uniden FTL 1100C 100 Watt, PM 
1-Patrict, 3550 MHz. 60 Watt Ch 
200-Mitrek 30-39 MHz 100 Watt. 
10-Mitrek 3-50 MHz 110 Watt 4Ch . 
20-Mitrek 30-39 MHz 60 Want 
200-Mitrek 39-50 MHz 60 Watt. 
10-Symior X 30-50 MHz 100 Watt, 
1-Maratrac 42-50 MHz. 8 Ch. 110 Watt 
20-DeRa 36-42/42-50 MHz 100 Walt 
200 Mast {| 30-50 MHz 60-100 Wat! 
Meblon 70-0568 1D0 Walt F/M, 36-42 MHz 
Mobiles 150-175 MHz 


INVENTIVE 


Engineering. 


VOYAGER™ Aluminum Base Station Antennas: 
Feature modern resins as insulators, a corrosion resistant space-age, 
gold anodized finish on the aluminum, a patented weather resistant internal 
matching network, and a chrome-plated brass "N” connector. 


90-Marek 45-80 Wail 4Ch. ... 
4-P200 2-6 Ch, 5 Veatl, 
§-Midland 70-480 B RM oe 
$0-Syntor X 410 Watt 32 Ch, , 
30-Micor 45-100 Walt 4 Ch .., 
20-Masir || 60-100 Watt @Ch ,, 
30-MVP 36 Watt Mobile Repeater 
| 20-Delta $100 Walt 6... 6. ae 
5C-PAC-AT 1.5 Viatl Mobie Repeater. s 


DHE Mok fise'4 2000, ON 


4-Ranger S0Watt . i 
20-Syntor X T34VBU 32 Ch ant wee 
20-System 9000 PAC-AT 4KEAIOOGA, 
50-Masir Il 45-100 Watt Repeater Builders 
15-Mot PAC-AT Mobile Repeaters. . 
30-Mitrek T44.U4 50 Watt... 

20-HT& & HT 1000 Portables UMF 2- 1ech 
800 MHz Mobiles 


Invader™ Low-Visibility Base Antennas: 
3B collinear antennas designed for small coverage area applications in 
urban sites. Feature tuned bandwidth-expanding network that ensures an 
excellent VSWR. 


Phantom™ Patented Low-Visibility Antennas: 
Provide wide bandwidth and low-angle radiation pattern. New “field 
diversity" element reduces annoying drop-outs and dead spots found 
with standard antennas. 


20-Syntor X 9000, 35 Watt 

6-MTX 800 Classic 16 Mode 4810 . 

& MTX 8000 16 Mode & 590 Smartnet 

10-Specira TASKGASSJCIAK 142 Smarivet w VAS & Siren 


egeee 


Spectra DASKMATJASAK R 
5@-Maxtrac 2O0T 15-35 Watl B-1-B-7 From 
5STX SmartNet 1 & 2 HOSWKASITSAN 
4GE MDX 800 PM 625M |... 
30-Syntee X TASVBU 35 Watt Dual Mexte From 
SRanger 200 144,AZ 

90087 
20-EX 13S Watt WAM IEPA From 
100-Mostars, Micors, Traxars, Midtand. TAC. TEC,GE From 


§ 


GENESIS Wide-Band™ Mobile Antennas: 

Feature a patented unique network that compensates for the 
change in impedance with frequency, thus vastly increasing 
useful operating bandwidth. “No coil design” allows for quick 

“out of the box’ installation, easy user upgrades, and lower 
labor costs - there is no need to trim the whip! 


seeaee 


1-Fi 2001 B Sery. Mon. Gooxt Condition 

SO-Unaden, Converta/Com APXOBSS/APX1STS 
3-GE/Panasome TO 2310 Programmer From 
40-Certracom 1 Control Eq, Consoles BIM, CEB, Panels, Cabnets 
2-Centracom | Consoles & Lots of Parts 

30-Spectra Tac Voter Rec Comparators 

20-GE Voler Receiver & Voter Panels 

SOO-MOT & GE Tone & DC Remxtes Af Types 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Leneke, AR 72086 
ORDENS & BME: 800-423-3058 FAK: 501-676-2475 
© For Expanded List, updated weekly, look at our 
Website: www. barnettelec.com 
Info: 501-676-5506 
VISA & MC Accepted, NO COD‘s 


fed 


DISCADOO™ Low-Visibility Mobile Antennas: 
Designed for cellular, SMR, 900 MHz, and PCS appli- 
cations in high signal-density areas. Available with a 
permanent self-adhesive strip, or industry standard 
NMO mounting socket. 


eee 


For durable and reliable products, peerless production 
and unequalled service, let us show you why there is only 
one choice...Antenex. 


i. ANTENEX=:; 
2000-205 Bloomingdale Road @ Glendale Heights, IL 60139 


In the USA - Phone: 800-323-3757 Fax: 800-851-9009 
International - Phone: 630-351-9007 Fax: 630-351-9009 


Come visit our site today and place your 
MOTOROLA @ GE e EF JOHNSON etc. order on-line at www.antenex.com! 
PORTABLES / PAGERS / MOBILES | BASES { REPEATERS 


Contact us when you are looking for econo- Circle (105) on Fast Fact Card 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


mum (708) 681-0300 
= Buy @ Sell e Trade 


Visit our web site: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629. N. 31st Ave. Melrose Park, Il. 60160 
Tel. {708} 681-0300 Fax (708) 681-9800 


Invest your advertising dollars where 
your prospects invest their time... 
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eee classificd 


equipment for sale 


MOTOROLA RADIOS 


RADIUS — RADIUS — RADIUS 
Tons in stock at USA’s lowest prices 
SP50—P110—GP300—SM50—SM 120—M 120—GM300 
will absolutely be SHIPPED TODAY! 


Pe eh See ee 
Full line of previously owned trunked & conventional radios 


HT600/ VISAR/HT1000/ MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 
PP1000X / MTX / MTX8000/ VISAR/STX/ EXPO 


RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 
e-mail: radios4sale@juno.com 
All major credit cards accepted 


Circle (106) on Fast Fact Card 


Programmers ——s ‘ U pgrade Your 
for most CS gee Service Shop !!! 
models of = O Immediate Delivery 
—~ ™ $99.00 sa © Complete with Programming Hamess 


oO ~ ; 
ICOM KENWOOD uniden © Requires a PC. 


Switching ‘ a , 
Power Supply Light Towers 10M. long X 12’’wide tower section 


by Samlex at a low Price (assemble up to SOft. in height) $33.00each High 
SEC-1223 Rugged {0lt, long X 17"'wide tower section Wine lego 
25Amps.| Galvanized Steel —_ {assemble up to 80. in height) $72,00each. 

$79.00 BASES, TOP SECTIONS AND OTHER ACCESSORIES AVAILABLE ! 


The Highest Quality i arcunml 


Duplexers in \ ae é 
The World ! | | \y The Biggest Warehouse in U.S.A. 


p 
VHF or UHF any Subbands. 1630 Paisano Dr. El Paso, Tx. 79901 
Now Improved with Silver Coated Elements 915) 533-5119 Fax (915) 542-4701 


for Higher Isolation and Better Temperature-Stability, Ask For Your Free Catalo 
Dealer Price $179.0 2 


Circle (107) on Fast Fact Card 


Adio ra} Check out our Web specials! 
° www.radiocomm.com 


*We do Installations of MX-COM boards. 
*Wholesale Prices to Dealers Only. 
re *We carry a wide selection of both radios and 
Oy ™M oth 3° accessories for your convenience. Shop at 
just one place rather than ten for all your 


| We Nationally Distribute communications needs. 
Uniden Land Mobile 800-726-9015 * 612-808-0069 


and MX-COM fax: 612-808-0087 
email: sales@radiocomm.com 


Circle (108) on Fast Fact Card 


* BOARDS * STRIPS *ACCESSORIES °ELEMENTS *REEDS= 


PCi— PEKAAR COMMUNICATION INC. 

$ Specials of the month $ back, formerly of Gregory Electronics Com. 
GE MLS mobiles 150-170 range wiaccessones 
GE MPO portable wiaccessories. band 150-170 range wivoicaquard 
GE DELTA S$ or SX Monile—110w, ni-band, 150-170 range wiaccessarias 
GE MPS Paonablas synthesized version of MPX high band with battery 
GE MVS maniles hi-band with mic & bracket 
GE MARC Y SAM trunked repeater 800 MHz ranga, less duplexer & cabinet 
GE PHOENIX Mobile NSHH1W40TB—HHi-band dual priority scan/grey case with accessones 


% *We have a Flat Rate Repair service. 
= 

5" 

cy 


ANd « 


1134S « 


GE PGS borable hi-band 150-170 range wiscan 


GE MASTA Il 100v mobile, 36-42 range wiaccessaries 

GE MPt-1 ponable UHF 4 watt vith antenna, FREE rack charger with purchase of 6 portables 
GE TMX 6310 mobiles 800 MHz range wiaccessories 

GE CNMX 8630 mobiles 800 MHz range wiaccessories 

Ericsson GE MOS mobiles comb, TL800, BOOMHz range wiaccessaries 


Catalog Available If you can’t find it, try us! Call (973) 772.0704 
¢ SG33u + SLNAN3ATA * SaIYOSSAD9V * SdlWLS « SGHVOd « 


*SELL «TRADE « 


* BUY 
eFJd0vVuLl 
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CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


wipment List 
free eri fox ver gos conch $1600 22.0 
-by $1800 ea O 
$475 22.0 
yo ‘cont $2500 230 
wiaccessones ... $400 220 
(DS1/102} $1000 2a 


prt fan Signaling $125 ¢ e1 

connections, $100 ea 

$100 ea. 

409 Chenrel modes $60 a 

TT 8326 Sohz with hat stand by eae el 
$1000 ea 

i 00 Assorted Tellabs com Scan modules 4 3 CALL § 
5 GTE Linkurt 46A modems $100 ea 
Q Rockwell chanaz! magems $100 ¢a 
0 OTL-7300 shelves (add-on $123) star t “up $150 ea 
0 MC-400 Term cards . $50 9a, 
Ot Dictaphone 4500 20 channel logging recorder $1000 
50 Motorola Mitre 0 PL. 60w $125 aa 
30 GE Master Il 110w 42-80 with accessories $40 ea. 


© New Listings 0 
Call Charles or James at: 336-769-2885 


www.usedradio.net 
(Equipment list, prices & order 
capability all on the Web) 


Motorola-Maxon-Kenwood 
Portables * Base Stations * Mobiles 


SP10/P1 10/GP300/M120/GM300 
SP2550/SL500/CPO510 
ETC. 


Close-out Pricing! 


American Radio Exchange 
Ofc: 888.260.7368 
Fax: 310.312.5437 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 
ith trade-in/3 working days 
CRYSTALS 
MAXON. TEKK, UNIDEN/?working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


SQ hee note: 


MRT Classifieds work/ 


equipment for sale 


We like, sell stuff. 


F-lil 


AHS 


Pp.) — The perfect Customer Service accessory, thes 2-piece microphone 
is ightweight ond offers supenor oudo clarity. 
— Mic. hos dothing dip ond PTT button on it’s side. 
— Enbud comes complete wilh o1 extn loan earaver. 
~ Mode for Motorola, Kenwood, Stondart, Yertox, etc... 


K-9725 


K200 


— Monufoctured fo work on the Matorole Radius” line, this baryyduty 


remote spedkes mic, has excellent audio quality 
~ Ful wotronty ond wholesale pricing make thes remote mic. 


0 must hove. 


@ = Hiyh Sudio Enrbudl 


= 2.5mm ot 3.5mm connectors availolte 


— Works on radio o¢ with other accessaries. 
— Exta foam eor cover included free, 


ALL NOW! 


— This microphone kit is complete with a very good quality, 
lightweight boom microphone and the mast comfortable 
erloop available, 

~ Earbud hos repkiceatle fooin ear cover. 

— Inne PTT bulton is comalete with dathing clip. 

— Made for Motoiala, Kenwood, Standoucl, Vertex, etc... 


~ Superigh quality single or dual muff headset for high-aise 
environments, Voted “Best in Class”. 

— Noise concelling electret microphong. 

— PIT button on eorshel. 

~ Cornfortoble eorcushions. 

— Adjustable hendtiond 


Kiet 


“WE are in business to increase YOUR business 


800) 959-2899 


" 


Fax your order to: (760) 631-1163 


Web Site: www.kleinelectronics.com 


USED EQUIP 


for sale 
www.mosscom.com 


Handheld Repeater Controller 


Convert any handhetd or 

mobile radio into a simplex or 

duplex repeater system 

Ideal for setting up short-term 

emergency service repeaters Si 

at remote locations or disas- www.spectrum-usa.com 
ler sites. SPECTRUM Phone: 800-566-2788 4 


Sell it FAST! 
in MRT 
Classifieds 


Circle (109) on Fast Fact Card 


CRYSTALS 


7 day delivery/$6.00 
888-678-9825 ph. 
915-633-6209 fax 


CUEMEKS ELECTRONICS 


USED RADIOS 

at Low Prices! 
* MICOR *GE 
» MITREK *=RCA 
* PORTABLES * ACCESSORIES 
* MOCOM 70 * TONE ELEMENTS 
* MAXAR 
* APTRS * BASE STATIONS 
Large Quantities + (940) 433-5452 


SELLING MDI SYSTEM 
MDI-9031 Mabile Data Terminals 
MDI-8100 800 MHz Radio Units 
MDI-2031 Base Station Controllers 
MDI-2100 Base Station Controllers 
MDI-5031 Multi Channel Processor 


MDI-4031 Communications Controllers 


Miscellaneous Paris & Accessories 
For a complete list 

Email: jemery@michcon.com 
Fax: (616) 235-4112 


* CHRYSTAL ELEM. 


e-mail: info@kleinelectronics.com i 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

MASTER ill Station Modules . 
PD 638-6 VHF Duplexers 
TQ3380 IPE/DPE 200 Program kit 

Factory net $4000 new on sale .........00..4....... 400 
S825 Systems Contral head ........ - 200 
S990 128ch head w/warranty .. e 
MVS MPH20 VHF 16ch sean W/aCE oo... 275 
PHOENIX-SX 16ch non-scan . 
PHOENIX-SX UHF BRAND NEW wiacc . 
MLSL160 30-42 wiacc., new ... 
MLSL261 42-50 8ch wiacc. ..... 
MTL UHF 4w Portable w/charger an 
MP! UHF 4w tech, special............ 5/100 
MPI 8-unit multicharger, checked oe 
RANGR 150-174 less acc. 100w . 
RANGR 450-470 less acc. 100w . 
RANGR 35-50 less acc, 60w ......, 
RANGR/Delta acc. w/S600 head . 
Delta-SX VHF 110w less acc. , 
Delta-S VHF 110w less acc. .... 
Delta-S 42-50 less acc. 110w 
Delta-S 42-50 less acc. 60w .... 
MVS Control panel 16ch scan. 
MLS-! Control panel 8ch scan . 


MASTR It 42-50 110w less ace. .. 
MASTA II 150-174 110w no ace. 
MPS/MPR/MPX/MPI/MPE Chargers.. CAL 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road » Forest, VA 24551 
Tel: 804-525-0068 « Fax: 804-525-0078 
www.newlondontech.com 


USE MRT CLASSIFIEDS! 
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equipment for sale 


Looking for a replacement 

for your Plectron receiver? 

Look no further than the 
ALERT by REACH. 


* Over 2 Watts Audio 


Monitor your Tower Site 
from your Desktop! 


™ 
AR2, by Xcel, is an automated 
monitoring system that keeps you 
updated on the status of your 


tower site and lighting. i 
* Tone/Monitor Capabilities 


1-800-445-0007 
agers also available 


AR2 gets information from 32 user defined inputs, plus lighting inputs, and 
logs a database of the last 500 events. An alarm is instantly reported to 5 
faxes (listing all information required by the FAA), and sends numerical data 
to 5 pagers. Other devices can be controlled with 8 users defined outputs. 


The AR2 system can turn on your tower 
lights if your photocell fails, then notify you! 


With a P.C, you can connect to the AR2 unit from a remote location and get 
real-time status of your site, download the event database, troubleshoot, and 
control other systems, such as HVAC and security. 


ork 


MARKETING INC. NY 


Cail toll free Fax OLDEST RMocT RECOGNIZED 5 


1.800.288.7362 1.219.259.5769 F COMM, LABEL COMPANY IN THE 


\ “CELLULAR LABELS -PAGER LABELS 
Internauts connect to \. ‘BAR CODES O. 


http://www xcel.com + BATTERY LABELS 1 TAMPERPRODF ra 
WHERE QUALITY 15 OUR SPECIALITY 
AND 


Xcel Controls, Inc. - 1600 W. 6th St. - Mishawaka, IN 46544 SERVICE 1S OUR STANDARD 


WWW. 
Circle (110) on Fast Fact Card 972-242-0439 ee ae 1425 LEMAY 
FAX 972-242-0959 > CARROLLTON. TX 
800-875: SKY < 7859> 75007 
Midiand VHF 70-4828 110w remote mount w/o acc 
Midland 70-6550/70-4808 VHF wio acc 
Midland 70-OS0C LB B0w 42-56 w/o acc 


Used Equipment 2 Midland 70-14428 VHF wio acc 


Midtand 79-16328/ 70-15308 w/o ace 


for Sal e Jen SMS GASTS SOOMH2 LTR mobile ; 7 

2 jan SMS 9307S SOOMHz LTR mobile 7 i i 

Unuton SMS 825 TS B00MAZ LTR mobile : N EX E 
} Uniden SMS 310 TS BOOMHz LTR portable ........ . . . ee et 

30 Kenwood TK-990 BODMH2 LTA motile ............ is 
Kuerwoad TK-S40 ODMH? LTA mapile .. ‘ steps ‘ 
Knavenats TK-480 BOOM? LTA portable . eanis 195 
Kuwaad Programming cable for all PC programmable mobiles... . Piano ok 


Motorcsla Maxtrac BDOMHz 2 Sys LTH 
jit Maxi 


Matar axhiag SOOMH? Bi/B5/87 .. uve 
Sutter Buttes Motoiolt Maxtiac S0OMHz D37MOASGB2AAK 2isys trunke! asioeer 
Motorola Maxteac SODMHz D37MWASGBTAK 10! sys trunkedcony 2 
£ §.: -Way, Inc. Motorola Maxtrac 100 800Cony D3SMJA7IASCK 2F 15w | | 


Molorola Radivs 80DMHs conv D3SLRA77A5AK 
Motorola MX 3605 4F/@F UHF fw... 
Motoila Syntor T44SRA399044 UHF w/o acc. fadio onhy 


Motorola Micor T44RTA1SODBA UHF wg ace, fade only 4 ip370 case with swivel 
. Motorola MIX L$ 800 LTR postable HO1UCCEDUSANNX 7 
921-A N. George Washington Blvd. Motorola MIX-8000 HOILCCEDBSAN, 16 sys 


Yuba City. CA 95993 USA Mataroia MTX B00 1 sys! muli sys / classic H2SJBFS1B14N mee closeo ut special 


Motorola STX Type 1 B00MHz 7 sys / mult sys H3SJNCS170CN 


40 STK 821 Smartnet Fype 2 BOOMHZ HISWPASITOON wbatt, ant & chrg? 95 
T: 530-674-7532 3 gla HT-600 UHF 2F/6F 4a wiraped . $27; 71 8-783-6000 
, 25 Motorola HT-600 VHF 2F Sw ws rapid .. Z 
F: 530-674-1941 Matorola Visar SOOMHz KOSUCBCBIAN trunked .. 
e Matoroli Micor C73AXB310637 1tOw VtF repeater DYP PL (NEW in bax) NOS... 
httpviwww.2-way.com Motorola Micor C71RCB3i1050T 42-50 100w repeater ‘ .$ 
amail: sales @2-way.com 5 Motorola Micor UHF C6¢RCB3105A 75w PL single wser repeater. . 


Motools Micot 100w 42-50 DC base {unified chasis) 0.0 SPB 

Motornla Mlcot #2 Mite base statian DC ene anc . pespiteansaecneeaes FOR SALE 

Molorolt 11605 Tone Remote y/desk mic Ml 4 2: 

Hells Ws pe oe Le oe MOTOROLA R-2038/D/HS 

Molorpla 7-167 21 41 consoles... ... > uses 9 

Motorola 43 MHz Micor Pure Ease 0 +4 SERVICE MONITORS 

GE Mastr 11 100w 42-50 base OC ass ¢ 

GE Mastr i! UHF 75y repeater .... FREQ. RANGE 1MHz TO 1GHz 

GE Mastr t! UHF 40y repeater 5 - st 

CelWave 505989 4ch 851-960 TX combiner, will une on. $998 SPECTRUM ANALYZER, DUPLEX 

Avanteh Digital 2GH2 microwave wim plete hops 2witol stanby make offe Y 

Dectashone 8000, 5000, 8000 onging rec Reson ne ScALL GENERATOR, SWEEP MULTIMODE 

aaa -ise dike acs CODE SYNTHESIZER, CELLULAR 
t 


ASKING PRICE $5900 EA. 
5 UNITS AVAILABLE 


Get your ad in the next available issue! RF IMAGING & COMMUNICATIONS 


@ Roy . F ae 925-229-2034 FAX: 925-229-2035 
Call Dawn Rhoden TODAY for details: http:/Awww.best.com/~rfimage 


800-347-9375 e-mail: rlimage@best.com 


N\ 
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WHY PAY MORE 


Air Comm Furnishes Quality—Price—Selection—Satisfaction 


IT’S NEW! 


WEW DLO STOCK 


{W.0.$.) RADIOS (1995/96): 
MOT GP200 VHF SW 2F 12.5KHz WACCY $300 
MOT GP300 VHF SW 16F 12.SKHz WACCY 350 MO ht ORO LA 
MOT GP300 UHF 4W 2F 12.5KH2 WACCY 300 
MOT P110 VHF SW 6F 12.5KHe WIACCY ....... 300 
MOT P110 VHF SW 2F 12.5KHz WYACCY........... 275 “HiT 000” 
MOT P110 VHF 2W 2F SOKH2 WACCY 235 lit 
MOT HT1900 VHF SW 2F WACCY (HOIJOC9AA1} 425 
MOT HT1000 UHF 44 16F WWACCY (HO1SDC9AA3) $75 : 
MOT MTX-€000 8OOMHe TRUNK 83 W/ACCY 300 : 
MOT VISAR SOOMHZ TRNK 81 RADIO ONLY 200 . 
MOT MAXTRAC SOOMM2z TAUNK 1SW B5 WWACCY 225 - ms §=6450-520 MHz 
MOT PSO UHF 4 2F MX COM PLISCRAMBLER +75 | 
UNIDEN UHF 4W 16F PORT W/DIG DISPLAY (FTU4S4) WACCY 275 1 
£FJ 8565-501 SOOMHz 1.0W PORT WICMARGER 125 } ; 4 watt 
&FJ 8565-502 SOOMH: 25W PORT WICHARGER 125 i 
EF) 8150-20) 8O0MHr VIKING CX-HL8? RADIC ONLY 125 ~ | 16 Freq. 
EFS 8180-201 SOOMHy AVENGER SI-HL83 RADIO ONLY 150 


EFJ AVENGER 465-SOOMHz 25W 99F 12.5KH2 MOB RADIO 150 w/accessories 


EFJ S600:8605 B00MHz TRUNK 15W W/ACCY (NOT BOXED) 225 
EGE EDACS CONSOL BASE S00MH? TRUNK WIRANGER 3ADIO 375 ; $575 
EIGE EDACS CONSOL BASE 8OOMHz TANK WiC RADIO (N8D105) 100 i c 

EGE PHCENIX SERIES 120/220VAC 12VDC P.S. (19043022561) 25 } 
ANTENEX VHF 3db BASE ANTENNA FG1523 152-156MHz 7§ 
NEXTEL 19280 P/N HO7UBHBQR3AN (PHONE ONLY) 175 
MOT ‘SABER’ MOS VEHADPTR (MVAHVOT SYSTEM SABER COMPATIBLE 275 ~ 

MOY “HYGOO/MTIO00" MVA 250 * 

ASCENT ABRIVAls, N.O.S. (New Old Stock) 
MOT MSR-2000 470-495Mitz SOW PL RPTR WIDPLXA $2000 


I 
I 
I 
I 
i 
i 
\ 
\ 
{ 
i 
I 
I 
I 
ij 
j MOT MSR-2000 450-470MH2 90W BASE WI12VDC © S 1900 
I 
Ss 
A 
Vv 
E 
T 
H 


MOT MSA-2000 450-470MHz 2 PL BASE Wit2VDC PS 900 

MOT SYNTOR-XS000 CONY CONTROL HD 8K S4F (SIM 70 HONIOTS) 100 MO t R 1 A 
MOT SYNTOR-X900) CONV. CONTROL HO AS ABOVE (NEED REPAIR) 50 

MOT MICCR VHF/UMF 250W PL DC REM RPTR INEED PA TUBES) 1000 
MOT MARTI MODEL L1158/1159 INTERCONNECT 200 Reconditioned 73 39 
MOT MARTI 1000 INTERCONNECT 275 ocons P200 
MOT MARTI 2000 INTERCONNECT 325 
MOT P100 VHF SW 2F WANTENNA ONLY 160 

MOT P100 UHF 4W 2F W/ANTENNA ONLY 160 146-162MHz 
MOT GP300 UHF aw 2F W/O BATTERY 275 
MOT P140 UHF 4W 2F 12.5Kiz WiQ BATTERY 250 2 watt 


MOTOROLA 


MOT SP5¢ UHF 4W 10F W/RAPID CHARGER 300 
MOT SPSC UMF 4W 2F WIRAPID CHARGER 265 6 Freq _ a6 55 
MOT SP50 VHF SW 10F W/RAPID CHARGER 265 
MOT F200 UHF 2W W/ANTENNA ONLY : 175 
MOT HTB00 UNF 2W GF WANTENNA ONLY... 200 w/o charger T 
MOT DARSON.9000 9ODMHz T/R - 5 450 
MOT MAXTRAG 100 UHF 40W 2F 275 or batte i i 
MOT MT1000 42-SOMH? 6W GF WANTENNA ONLY... 285 ry Features identical H 
MOT M100 UMF 40W 2F é 250 P “ 8 
BD wwor staso une sw 2F 220 to the Radius “SP10 i 


MOT MAXTRAC 60W 2F 42-50MHz 300 $1 80 
BAOT SYNTOR.X 100W VHF SF WACCY 350 
MOT HT60Q/MT1000 MOB VDH ADPTR 175 


EAGE MASTER It VHF 110W C/SO MOB RADIO ONLY w'Q TCXO 60 
EGE MLS 1 60W 42-SOMItz 2F 250 


WACOM OUPLEXER UHF B/P-RJT W/WOTCH Pat WP678-578-2 400 Limited Quantity 


WACOM DUPLEXER VHF B/P-RJT 6D0KHz P/N WP639 CALL 


WACOM OUPLEXER VHF B/P P/N WP-2B-37-09 350 
Reconditioned 


VHF: 1 watt 
UHF: 2 watt 
1F Radio 


14 possible VHF 
15 possible UHF 
frequencies. 


Uses all SP10 
accessories. 


VHF: 1-5 


141 


CELWAVE DUPLEXER VHF P/NG36-6-4 200 
UNIDEN UHF APTA 25W sei CALL 
NEXTEL 1370 P/N NO?UBHGNRTAN Wi CHARGER 150 
WEXTEL R370 AAVEN HISUAHERASBN W/CHARGER vow 1G 
NEXTEL MOBILE MO2ZUCHGRAAN ..... eur eer vow 200 
NEXTEL LINGO P/N HO2UCHBARSBN ,........ a 175 
PORTABLE NADIO ACCESSORIES: wiRADIO_PURCH Wi RADIO. PUR 
MOT HT1000 1-HR CHARGER = wai 


Ss 

A 
D 
I 
i 
I 
J] stor uricoo 10-49 cHaRceR er 20 
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MOT HT1000 ENHANCED CHARGER Qe TF ce (NEW) 65 
MOT HT1000 REMOTE SPEAKER MIC > 40 
MOT GP300/P110 SERIES 1-HR CHARGER .. 30 40 
MOT GP300/P110 SERIES 10-HA CHARGER (NEW) 20 
MOT GP20@P110 SERIES REMOTE SPEAKER MIC 35 40 
MOT GP300/P110 SERIES 6-UNIT AC PS ONLY (MEW) 126 
MOT HT600/P200 1-HR CHARGER : 30 40 
M40T HT6CO/P200 COMPACT CHARGER 10 (NEW) 20 
MOT HT600/P200 6-UNIT RAPIO CHARGER .. 175 200 
MOT HT600/P200 REMOTE SPEAKER MIC 30 40 
WOT HT600/P200 CARAY CASE WiSWIVEL (NEW) 35 
MOT HT600/P200 3° BELT CLIP 5 ? 
MOT PIOOHTSO 1-HR CHARGER 25 38 
MOT PIOOHTSO COMPACT CHARGER 10 12 
MOT VISAR 2-UNIT RAPID CHARGER 65 NIA 
MOT SABER G-UNIT BATTERY ANALYZER (HLNIOO!) 300 
MOT SABER CARRY CASE W/360" SWIVEL . (NEW) 20 
MOT SABER REMOTE SPEAKER MIC iNEW) 60 
MOT MX SERIES REMOTE SPEAKER MIC (NEW) 35 
MOT SPIMVPSO/P10 1+HA CHARGER 20 25 
MOT SPIQPSO/P10 10-HA CHARGER 10 10 


Satellite Receiver 
150/450MHz 
P/N NO RTB1100C 
$300 


UHF: 161 


Voting Receiver: as above 
with encoder 


$350 
Voting comparator: CALL 


w/“PL’ add $32 


a YOUR PROFIT” CALL FOR OTHER RADIOS & ACCESSORIES! 
BUY FROM *CALL FOR LOWEST PRICES 


WE STOCK “PL”, PAGING REEDS AND CHANNEL ELEMENTS 
Phone: (602) 275-4505 © Fax: (602) 275-4555 
4614 East McDowell Road ¢ Phoenix, AZ 85008 


I TWO-WAY RADIO SALES 


L-—--------- SAVE THIS AD ------- 


Circle (112) on Fast Fact Card 
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equipment for sale 


CLEARLY AFFORDABLE 


Put the crisp, clean sound of Motorola quality to work 
for you with the clearly affordable TS10 portable radio. 
This tough talking two-way packs a lot of power in a 

compact, easy-to-use package, yet starts at just $118.00. 


Get your message through loud and clear with up to 2 watts (UHF, 
1W-VHF) in a palm sized package. Your range could be up to 2 miles 


depending on the terrain. 


e Synthesized models, VHF or UHF 
* Select “dot” or “star” frequencies 


¢ Weighs just 11 ounces 
* Rechargeable NiCad battery 


E4 The Motorola TS10 portable two-way radio will help you improve 


your bottom line by helping you stay in touch with one person or 
many. To learn how the TS10 can make a difference in your business, 


call us today. 


RESELLERS ONLY 


Exclusive territories available 


(S)) and Motorola are trademarks of Motorola, Inc, FCC License Required, *See dealer tor detalls. 


MOTOROLA & MISC, Y 
GP300 UHF 2ch H/Pwe 438-474 Used: ball, ant & charger $350) 
MT1D00 42-SOMHz Gen wiscan, ball, ant & charger 
MT1000 4338-470Mbl7 1Gch wiscan, batt, ant & charger 
Saber 1 VHF Segura 50 14B-174MH2 wibatt, ant... 
Saber 1 VHF Serure 50 157+174MHz wybatt, ant ........ 
Saber 3 VHE Nop-Secure 61) 146-162Mi? wyball, ant ....,, $7 
Saber 9 UHF Non-Secure 60 440-470M12 wibatt, ant ...., 
Saber 3 UHF Non-Secure 50 440-470MH¢ ‘like nea" vy'halt, ant 
MTS2000 48ch flashport 402470 Secure capable vila), ant & chige 
Syntar VHF Pac-RT 158.295 PL ZA yafwiriny hitr § 
Syntor VHF 40w transceiver only oan 2 
Syntor XX 29-54MH? 1DOw tanscower only... 
Syntor XK 29-54MMe 100% completa 0... 
Syntor XX 150-174MHe 101 anscoryar only .... 
Syntor XX Dual bang Ww wipalm mic gonotler 
Symior X/X 9000 32ch 100% 29-50MHz complale 
Syntor XX 9000 140-170, G4ch Secure, ratho only 
Syntor XX 9000 440-470, 32ch Secum wibouard complete 
Syntor X/X SOOOE T35 BOOMHE Senartnel radiy only 
Syntor XX SODDE T45 BOOMHE Smarine| rade only . 
Syntor X/X SGDVE T45 BOOMH, Smarinel complele 
Syntor XX SOOOE BOOMHe Gch remale head “new 
Maxtrac VHF 2ch 346-174, 45 complete 
Maxtrac VHF 2ch 42-50. 60w complete 
Maratrac 99ch Display head HCN1OB9A 
Spectra VHF 40y O/mount 147-174 A? complete 
Spectra UHF 30w Dimount 438-470 A? complete 
STX 821 Smannet 1.0/1.) full Keypad, batt, ant, charger 
SIX Smarinel controllers 2.4/2.6. 
STX Full keypad oisplay w/PP controller _. 
STX P/P contratlars 9.4, 5.0, 5.1 
MTXBOOO Smartnet 1, 2, 21 full keypad wibatl, ant, charger 
GTX Bch BOOMH? Type 2 wikeypad display tall, ant 
MSA2000 UHF 100% sepe 450-470 no ouplexer 
MSA2000 VHF 100w ba: 160MHz, no Buglexer 
MSA2Z000 VHF 100w repeater widuplexer 153MHz 
Moarowave system vetiednes (2 a), R200 3 ee IRBDD (3 an) comple 
Master 2 Executive 45meg 100w complete 


Masler 2 Execute UNF 461-466 complete 
VHF/UHF Master 2 repeaters, no Guplexer 


407-253-0889 “1 month warranty” 
M-Thurs 8:30am-6:00pm EST - Ask for John, 


& http://www.surfusa.com/PanikElectronics. HTML 


Circte (113) on Fast Fact Card 


Guaranteed Best Price on 


Radiuy KENWOOD 


& Fire Department Pagers 


SALES & SERVICE 


It’s in stock; we'll ship tonight! 


GE MASTR II Comb. EX76KKP66C, 100 watt, PLL 
excitiers, double cases, w/o acces. ................. $100 ea. 


Ls eee as ginnass saaanss POO RL. 
GE MASTR tl Comb. MX76KFP66A, w/o aces. .... $50 
vilaces $80 


GE MASTR II Comb. EX76KKS66A, w/o accs. ... $100 


GOOD CONDITION BUT AS-IS, PLUS SHIPPING 
David Mathews * Ph: (205) 553-3059 


ICOM equipment bought, sold & 9 
repaired. New low cost mobiles & {COM 
portables now in. Dealers welcome. COM 


VISA/MC/AMEX. 


_ SWS Security COM 

“) (410) 879-4035 JCOM 
www.swssec.com or 

Sales@swssec.com ICOM 
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PROCOMM HDQTRS 
1372 Harmony Ct. 
Thousand Oaks, CA 91362 
Ph: 800-497-2394 © 805-494-5078 
Fax: 805-494-3115 
e-mail: procommusa@aol.com 
WWW. procommusa.com 


BUY & SELL 
QUALITY USED EQUIPMENT 


Motorola « Uniden » Kenwood 
Johnson * VHF « UHF « 800MHz 
900MHz + Mobile « Portables 
Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-906-9006 


FOR SALE 
Marconi 2955R & 2957R, 
Best offer 


HP8920A-—all options—$8500 
718-783-6000 


STATION IDENTIFIERS 


J Morse code and Voice ID 
4) 3 monitors and 3 timers 


4) Several models available 
Special prices for a limited time 


R AC OM 800-722-6664 


216-351-1755 


equipment for sale 


DTIMF /encoders 


STEEL KEYS 
SEALED GOLD CONTACTS 


An ultra high quality OTMF Encoder 
for absolute reliability and function. 


® Contacts are Water Prool/ Dust Proot 

® Completely Self Contained — No AFI 

@ Simple 3-Wue Connection @ Output Level Ady 

@ Wide Operating Range 5S to 16vdc 

@ Wide Temperature Range -22*to +160°F 

@ Supplied with instructons, Schematic, Template & Hardware 


Quin 


ey) Call or Write tor Free Catalog 
i PK-1$71"/PK-1K$78* VISA/ AMEX PK-2$76*/PK-2K gaa" 
W/ Relay * Request Quantity Price W/Relay 


For advertising 


information, call 
1-800-347-9375 


| hej 


‘ e e ® 1516 Cassil Place 
Mail Pipo Communications Hollywood. CA 90028-71 
Order : } Tel: 323-466-5444 
To: Emphasis is on Quality & Reliability Fax: 323-466-1520 


Parts of Los Angeles area code 213 is now 323. 
Circle (114) on Fast Fact Card 


Wireless... Remote... Control... Anything... 


2? Labels for pagers, cellular phones and two-way radios 
Var ‘with your company’s logo. Warranty labels for batteries. 
Bar-code printing systems. 

Call us for free samples. 


—,. ADVANCE LABEL & TAG 
A | 1725 N. McDonald St. 

ST Mckinney, TX 75069-8230 | 
1-800-466-5345 FAX: 972-548-2518 972-542-5345} 
www.altag.com 


World Class Service for Worldwide Customers! 


products. 
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PageTap, Inc. 
303 


tele. 3 


Tut 
CONTROL 


hut 


WE 
BUY 
AND SELL 
USED an 
MOTOROLA, 
GE AND 
ERICSSON 
FM 
TWO-WAY [am fiber at} 
RADIOS [nes Hee GUIATBNNAS 
0 “ it TRINTATDAZ 
SCHAEFER fe TaSSHAIQDD 
RADIO sine, RUA 
URI 3 <2 sviton x aostune. rere 
130 West 90 42 MARATRAC 4aMiy TBIXTA/DAZAK 
Fayette St. 3 ea MUTREK 45MMy. T81UAS000 
15 ea RADIUS 47MM DSI RASCAS 
P.0. Box 395 10 ca MICOR Bases 3/Mu CPIRTBIEDG 
Denver, 1A 5 ea RADIUS PSO. JOMMY M4IGHUTI208N 
50622 3 ea MICOR, JIMM) TTIRTNISDDA 
PHONE 60 2 Tore ad OC Parente Desk Sets, Mind Madety 
29 ed Local Control Deck Sets, T1900 
(319) 2 victiniona 4000 20 ch Recorders 
CSR RE MME 29 cx Motorcta SYSTEMS 9 Sums 
FAX 3 ea Desktop Certracom fs & 40 ea Tone Remote Modules 
C9) nee ts 
ortables. Repealers * 
984-6220 & UHF Syntors 


SPECIAL PRICES and in STOCK! 
VHF = 136-174 MHz 
UHF 430-470 MHz 
20ch or 16ch 
DTMF Keypad (CP-50/GP-68) 
Features: 
PL/DPL built-in 
9 OTMF memories 
Auto or Programmable 
Repeater Offset 
2 or SW Power level 
All (CP-50/GP-68) radios include: 
3 hour rapid charger 
1200mAh battery 


E-mail: info@nsiradio.com 


NSI Communications 
(A Tel: (253) 946-2426 
mx Fax: (253) 946-8311 


some items export only 


Used Equipment For Sale 


Motorola MT500 Portables GE MLS UHF Mobiles 
Motorola P50/110 Portables GE Phoenix Portables 
Motorola M100 Mobiles Power Supplies 
Motorola MaxTrac Speakers Power Amplifiers 

Mitrek UHF Mobiles Maxar/Maxar 80 Mobiles 
Micor UHF Mobiles GE MVP Mobiles 

EF Johnson 86XX Mobiles Misc Remote Units 
Uniden FMU250 Mobiles Misc Crystals 

GE Red Bricks DB4075 Duplexers 


Call For Further Details 
800-828-7716 


940 West Main Sireet New Holland. PA 17557 


Want more information on advertised produc te? Use the Fast Fact Card/ 
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classified 


equipment for sale 


mpatible Metore 
Radio yond ilpmen 


MRT'S 
PA-I Programming Adaptor...$139.95 


CLASSIFIEDS * Compatible with "RIB™ unit NOTE: Marsware Onty 


* Rugged steel case Sofware Sok by Motornin” 
* Power LED Semone of taemeem? A RADIUS" SP50.....$99.95 
GET owe Eom Pa Sn 
; , uP110, 100, STX, 
RESULTS. PA-II Programming Adaptor...$159.95 ST ee 


* Contains rechargeable NI-CAD Batteries SABER, SPECTRA’, RADIUS” 
Perfect for field use and Portable . \ MOBILES. MAXTRAC”, and More! 
Laptop & Notebook Computers —e ae " 

* Status LEDs: Power On and Charge 


TO PLACE * Power Switch 


* Power / Charger Included. * Micro-Size Design for Convenient 


YOUR AD, * Runs for 8 continuous hours, F canna AOA , Portability and Field Use 


; — 
* Uses Surface Mount Technology, _ oul 
CALL from a full charge. * Richargoable — Works hours *- PA-Il i 


= “i luce! on on one charge. 
_ ALD 
Dawn Rhoden Roteronee Soe tor 


hen Ordering Catalog 
at Code Number: MR67 


Orders before Ipm EST are “vee — aod 


913-967-186l Paes asta a necAeatnn re mi 19 ra 


Circle (115) on Fast Fact Card 


HC ANTENNAS & BATTERIES 
(Best Antenna & Battery Pricing In the Industry!!) 


WMO Mobile Antennas Voice Pager Wi t h Monitor {&] Durable Motorola KeyNote® pager 


I Reconditioned to factory specifications 


Available options: &) We add our unique Monitor Adaptor - Pager 
*Vibrator add $5 functions the same as a Minitor 11® in Monitor mode 


Low. Band 

C29 29.5-35MHz quarterwave $15.99 
HC34 34-40 MHz quarterwave $15.99 
HC40 40-50 MHz quarterwave $15.99 


*Voice Storage add $10 &) 90 Day Warranty with optional extended warranty 


*New NiCad Batteries $6 & Price below is on Your Frequency and programmed 
*Used chargers $19 to Your Paging Tones 

*Extended W 1-20 units $135 cach 51. - 100 units $132 each 

iearsi9 - Year $18 per 21 - 50 units $128 each over 100 units $115 each 
year - 3Years $17 per year Dealer prices only, end user prices slightly more 


VHE 

HCO151 ... 151-162MHz unity gain, chrome $2 64 

HC150 ..... 136-174MH2 348 gain, 5/8 whip $13.99 

UHF 

HC0430 ... 430-470MHz unity gain, chrome $2.64 
445-475MHz 508 gain, 5/8 over 1/2 wave $13.99 


Zz 

806-896MHz unity gain, chrome $2.64 

800-900MHz 3dB gain, SMR/Cellular $9.99 
TS 


*Minitor II pager repair just $29.50 Paging and Wireless 
includes all Parts and Labor Sapa Denier 
*Minitor I & II tone reeds $25 each 
*Minitor I] Scan Adaptor (scan 2 channels 800-822-2180 
$55 installed, or do it yourself kit $45 
*Minitor II freq conversions (board swaps)| | !atemational: 361-683-0022 /"Yrgg" 


Fax: 561-683-0059 
iW anted: Pager S- Minitor II e-mail:pwserctr@aol com 


9/4" hole mount, 17' RGS8A’U coax, no conn , $5.99 
»» Same as above, with soldered PL-259 $6.99 
Trunk tip mount, 17° RGS8AVU coax, PL-259 ... $9.99 
Trunk lip mount, 17° RGSBA/U coax, heavy 
duty stainless steel, PL-259 $13.90 
Magnet mount, 17° AGSBA/U coax, PL- 259... $11.99 
Trunk gutter bracket, 3/4" hole “L" bracket ....$1.49 
MOTOROLA BATTERIES & ELIMINATORS 
GP300 Battery $29.00 
P110 Battery ........ $33.00 
GP300 Radio oo... $29.95 
Batt. Elim. P110 Radio ..._.. $29.95 
HNN96284 GP300 Battery (original) $49.00 Circle (116) on Fast Fact Card 
HNNS148A P110 Battery (original) ...... $49.00 
Quantity discounts availablel No minimum order! 
Same day shipping! 
Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE! 
Phone: 1-800-654-9550 * 973-389-9600 
Fax: 973-389-9696 * E-mail: holzberg@juno.com 
—Be sure to visit our website at www.holzberg.com— 


(540) 891-0569 We accept VISA and MasterCard — Fax: (540) 891-0538 


Massaponax Business Park 


eee MALE CHIE ff Praterickaburer VA E406 
YNNE ELECTRONICS ‘sii 


Fredericksburg, VA 22404 


Circle (117) on Fast Fact Card > Two-Way Radio Communications 
VHF DES Micor Bases and Repeaters 


THE EARLY BIRD > New and Reconditioned Radios MSE 5000 UHF Repeaters 


> Custom-Designed Radio Systems MSR 2000 UHF Re 
OK 2 2peaters 
GETS THE WORM > Repair and Programming Master tl VHF & UHF Bases & Repeaters 


> Consulting R1032 DES Test Sets 
R1033 Test Sets 
UHF 250W Repeaters (Clear and Secure) R1034 Line Test Sets 
UHF DES Repeaters 420-450 & 450-470 RTX 4005 Portable Test Sets 
Dual Syntor-X Secure VHF/UHF Dual Code RIK 4007 Auto Test Interface 


Call now for reservations in next 
month’s issue of MAT. 


URL Address: http://www.mechemelectronics.com E-Mail; mechem@fls.infi.net 
Circle (118) on Fast Fact Card 
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cee classificd 


equipment for sale 


Pager Testing 
You Can 
Depend On 


¢ Proven reliability 

¢e Superior technical 
support 

¢ Unmatched 

performance 


For a complete solution, call your 
local HP field representative or 
1-800-452-4844, ext. 5720 


With FLEX ™ 
and POCSAG 


CA} eackana 


Circle (119) on Fast Fact Card 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
$25.00 — $35.00 


Crystals 


SERVICE MONITORS 
FOR SALE 
MOTORQAR-AG8DHS . $5.900 IFR 1200-S $6,200 
MOTOROLA R-2008DHS .. 5.900 IFR 1500 6,200 
MOTOROLA R-2410-A ....... 4.800 HP-8920-8 12.900 
MOTOROLA R-20010HS .. 4.200 HP-8920-A 10.900 
MOTOROLA R-2600/C/HS . 8.500 IFR-COM-120B _. 10,900 
FOR SALE 19 R-2038/D/HS SERVICE MONITORS 
FREQ, RANGE-1 MHZ TO 1 GHZ, SPECTRUM ANALYZER! 
SWEEP, OUPLEX GENERATOR, MULTIMODE CODE 
SYNTHESIZER. CELLULAR/TOR TEST 
ASKING PRICE $5,900 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 
hitp://www.best.com/~rfimage 


C.W. WOLFE COMMUNICATIONS 
1113 Central, Billings, MT 59102 


INVENTORY REDUCTION 
NOW IN PROGRESS. 


We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) - 800-237-6519 

FAX 504-361-5526 


BIG SAVINGS ON ALL 
OVERSTOCKED ITEMS. 


Call 406-252-9220 or visit us at 
http://members.aol.com/cwwolfecom 


e-mail: rfimage@best.com 


TEST EQUIPMENT - BUY & SELL!! 
AP ORO2A Measurement Recon $14 000, H¥B501B Modulation Analyzer 
$2900. HPO9O"A-$1 200, HPADOIG Aucho Analyrers-$ 1050, HP 35699 Spectrum 
Analyzer-$900; HP4IISA TINS. $400 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ. Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/ilters, TCXOS 
Call us last to sell any of the above 

comm WE PAY CASH 


4614 E. McDowell Rd.Ph.; 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


220 MHz SYSTEM 


5-100 watt channels with 
Trident Control (dispatch only) 
multi-coupler combiner 
with separate transmit 
and receive antennas. 
25-504 mobiles, 1 portable. 
Jim Hayes (423) 546-0311 


$9600 FF 1400 (mnt) 
10 800 


2 Marron 293558 
0 Motorola A2001D 
) Molorot AZECOR 


$3200 Fiuko 60B0A 
Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 715-763-0371 
http-/www.amtronix.com 
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ee classificd 


equipment for sale 


DEALERS WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-10 DISTRIBUTOR 


Call Now 1-888-GO-WETEC, ext. 10 


Circle (120) on Fast Fact Card 


Visit our website at: www.wetec.com 
eS 


FOR SALE USED 
30 8600 EFJ Complete 
40 8604 EFJ Complete 
15 LMX 1101BK 
15 SMS 815TS 
1-800-968-7820 


EQUIPMENT FOR SALE 


10 Motorola Purc 5000 VHF 350 Watt 
9 Motorola Micor Purcs 375 Watt 
B93J2B1101 with Advanced Control Mods 
10 Mot Nucleus Purc Hipower 
Simo Histab w/Batt Revert 
2 ASC Controllers 
10 GE MASTR |! 800 Conv. 35 Watt Repeaters 
22 900 MHz Purc 5000 ORC/ACB/Tone 


Nationwide Radio 
Wholesale, Inc. 


HT1000 PORTABLES BELOW DEALER COST 
(630) 752-0059 


6 Mot Micro 40-50 MHz Pure 375 watt 
6 Mot 900 MHz Trunked ert 150 Watt Cont 
4 Mot 15272A 800 14 CH Controller 
45 Mot Desktrac 800 T Repeaters corm pu ter 
4 Mot Quantar 800 T 
WE BUY USED RADIO EQUIPMENT Ay 


WE PAY THE HIGHEST PRICES 
SCOTT COMMUNICATIONS 
KEN SCOTT 406-745-3218 
email: scott@montana.com 


Form 600 Made Painless 7, 
* Print your FCC Form 600 on plain paper Bs 
* Prepares Form 600 for all Radio Services ey 


rentals 


* Convenient menu selection of answers 


* Metric & NAD conversions included 
By express $350 By mail $325 
Brown and Schwaninger 
Call for demo disk 202/223-6041 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* Intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 


* Dealer Inquiries Invited i cee. -; Tho worst mistakes are the ones you can't 889. 


1-800-283-COMM | Global Trunking Management 
EVENT RENTAL COMM., INC. & Billing Solutions for... 
e-mail: eventcomm@aol.com y 


Circle (121) on Fast Fact Card 


SmartNet ¢ SmartWorks ¢ SmartZone 


(OLA® 2-WAY if LTR #@ MPT 1327 
BIO RENTALS ; 
* Top Quality © Low Cost 4 For more information, 


* Overnight Delivery Anywhere , . 
Prot td * call (903) 561-66730r GAa@ne¢si 


www.GenesisWorld.com “40%. gered lena dagen 


[COMMUNIC ATIONS| 
800-822-MOSS 


www, Mmosscom.com Circle (122) on Fast Fact Card 
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classified 


computer 


¢ Seamless rasterized topographic maps 
¢ International enhancements 

© Import of multiple terrain data formats 
© Biby-D advanced propagation model 


© Mapinto file import 


e CDS matrix calculation method 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 


sites, and systems. 


S) 


800-441-0034 
www.comm-data.com 


Communications Data Services, Inc. 


software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 
SorrWriGHT, LLC 
1010 So. Jouer St, Sure 204 
Aurora, CO 80012-3150 USA 
Tex. (303) 344-5486 + Fax: (303) 344-2811 
www. softwright.com 
email: sales@softwrightcom 


Circle (123) on Fast Fact Card 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing Wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signa! Level Analysis 

- Communicalions Site Design 

- Sile Management Database 


- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/-douglas 


wilN/S6 SMOPUIM JO} PouBlsep uoeo)dde 1q-ZE 


Circle (124) on Fast Fact Card 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


NOW AVAILABLE 
CRI —- PRO 
YEAR 2000 COMPLIANT 


DOS * NOVELL * LANTASTIC ¢ UNIX 
We can provide complete solutions 


including software. hardware, and 
training. 


205-987-1523/205-987-1709 FAX 
Circle (125) on Fast Fact Card 


Intertec Books 


www.internettelephony.com 


Radio Propagation Software for PC's / WINDOWS 
¢ LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / BMP File Formats - Interface with AutoCAD, MapInfo 

Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: (303) 333-4386 


e-mail: microinfo@micropath.com @ www.micropath.com 


Fee Licensing| ‘ 
Price Quotes 
PRIMEDIA 


Intertec 


SO 
(Of} .0Wi 


repairs 


$25.00 FLAT RATE 


Plus Parts & Supping 


Programming - Same-Day Turnaround on Most Makes and Models 6 
pases am ms - —— n the following models: 
We Service Most Makes & Models + Fast Turnaround + 15% Discount on Service Parts re Re \ a 


WH-2510 —- RFH-252 


UC-102 UC-202 
TRH-202 REGENCY/WILSON 


“OTHER MODELS—S30/HR Plus Parts & Shipping 
___ MULTICOM=— «Fast TURNAROUND 
GENERAL | |2:2°"_ 253 
105-799-7356 800-880-7356 * VISA - MASTERCARD - COD 
COMMUNICATIONS 
DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


800-356-3200 - www.gencomm.com 
5157 Anton Drive * Madison, WI 53719 » 608 271-4848 * Fax 608 274-2080 


Circle (126) on Fast Fact Card 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


pseceo ery 


TRY: 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc, 
Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/111 
Service Monitors Atlanta, GA 30340 

Telephone: 770-451-3264 
Fax: 770-458-8785 


Dawn Rhoden 
1-800-347-9375 
Classified Advertising Manager 


www.nselectronics.com 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
—— 4300 Lincoln Ave., Unit 0 € AN 

=== 8 Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 
* Visit our Website: http://www.tritonelec.com * 


M O TOR OLA & $ 49 $40 -00 FLAT RATE ntO recente ee Ee rates, 


Flat Rate PLUS PARTS & SHIPYING/HANDLING 
E R | ie S S O N Plus Parts PLECTRON & INSTALERT MONITORS We repair: 
* Transmitter Amplifiers. 


TWO-WAY REPAIRS ALL MAKES & MODELS ° ‘ 
PORTABLE & MOBILE REPAIR MOTOROLA MINITOR IL PAGERS Tower top Amplifiers, (most makes & models) 
$40.00/HR. PLUS PARTS & SHIPPING/HANDLING * Fillers, duplexers & combiners re-tuning, 
* Quick Turn Around + Free Return Shipping 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicroprROcEssOR-BASED 
Mosites, PortaBLes AND Controt Heaps. 
SURFACE MOUNT REPAIR. Most repairs $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 


770-948-9566 


+ Special custom projects & equipment modifications. 
. Factory Trained & FCC Licensed Techs FAST TURNAROUND, FCC LICENSED TECHNICIAN ADVANCED COMMUNICATIONS 


VISA - MASTERCARD - COD 


CENTURION COMMUNICATIONS, INC. & ELECTRONICS INC. 
e e pct seek aoe 1036 Woodhaven Drive B04) 610-5473 
800 567 5636 tdi s a ieee Lynchburg. VA 24502-3757 Fax/Phone: {04 237-4762 


E-Mait advcomm @woridnet.all.nat 


VINELAND, NJ 08360 FAX: (609) 794-8989 
11420 NW 45th Place - Sunrise, FL 33323 ese CoUNCIL 


Regency, Relm, Maxon 
Professional Two-Way Radio Repair 
UHF, VHF, 800 mobiles & portables, PAs 


Classified advertising is a smart, 
inexpensive way to reach your 
target audience! 


Call (913) 967-1861 @ Fax to: (913) 967-1735 


Reasonable rates. quick turn-around 
TA RADIO COMMUNICATIONS 


700 S. John Rhodes Blvd, 4C1. W. Melbourne, PL 42904 
Ph: 407-725-4824 Fax: 407-984-9484 
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meee classificd 


prof. consulting accessories 

Services 

Engineering For The Wireless World MINI HANDS-FREE SYSTEM 1 

Wireless Communications Systems and Facilities sais isp s 

e e . Won earphone'micro- actwated 

Define Acquire Build Manage #ARaIaRiSS mea 

q * ie for quick head move- your voice : I 

Desig n Zone Test. i Operate I ments vaithout tating ott amd cancels : \ | 

——_ ie ne 

, REE Consuttants, inc; 1 a at = ‘ 5 a ps) Motorola Leather Cases | | 

100 Woodbridge Center Drive, Suite 201 L Seer meionce phones. “a oan (1S 

Woodbridge, NJ 07095 I Part No. HP-406 Part No. HP4D I 

800:247-4 79 6 I Fits Motorola, Startac and Elite phones, 2.5 mm miniplugs | | l 

email - info@rec:tom = | 2 | 

POR RR MMACCELE ELECTRONICS, INC. (562) 809-5090 FAX (562) 809-1248 


ps pes ‘atl 
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tower space 


HIGHPOINT TOWER TECHNOLOGY INC MINIATURE TOWER MODELS 


om , ; www.creativesculptures.com 
We've made your highest expectations our goal for over 30 years! ; en 


CHALLENGE US 


aWILE PUT YOU ON SYIPE, ON ‘TIME 


Pewter Castings. Specialty 
Awards & Gifts for the 
Wireless Communications 
Industry. 


Creative Sculptures 
6205 E. Tecumseh St, 

Tulsa, OK 74115 

Ph: 918-832-9930 

Fax; 918-834-9159 
Toll-Free: 888-229-5325 
e-mail: marksmith@ 
creativesculptures.com 


¢ Turn-Key Solutions 
¢ Specialized Assignments 
@ Owners/Operators 


fF you need Florida or Meteo New York . You're 1m our backyard! 


HIGH POINT 


TOWER TECHNOLOGY INC 


SPE ONE EE TES SI 


Phone (813) 854-1518 Fax (813) 855-1969 
World Wide Web: http://highpoint-inc.com = E-Mail HIGHPOINT@IBM.NET 
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ARIZONA’S PREMIER 
ESCO | OWER 
rite TOWER FACILITIES ey ee 
Contact Rick or Charlie Bonifasi Services 


ANTENNA SITES, INC. 
800-346-7224 


Sites available 
GA and SC 


| We build to suit. 


Do You comply? 


All sites must be in compliance with the new 
Federal RF Exposure Guidelines 


You need the 


"  pecognized leader 

AGENT in radio 
CONSRLAS SERMEES. frequency and 
electromagnetic 

Cheerty the beet choive tos all your enviramnntal needs exposure 


evaluations 


METRO PHILLY & METRO NYC 


Nassau Tower Holdings 
has tower space available in NJ 
Sussex, Warren, Monmouth, 
Ocean and Mercer Counties. 
Downtown Princeton NOW AVAILABLE! 
Call Tony Gervasi at 609-924-1515, ext. 213 


Call Miles McSweeney 
912-233-9354 


~ NEED TENANTS?? 


Advertise vour sites in che 


JNAL COMMUNICATIONS 
SITE DIRECTORY 


for lesise 


Providing complete training and 
regulatory assistance in the area of 
environmental and 
safety compliance 


Argent Consulting Services, Inc 


TEL: (847) 823-7713 
mj CHICAGO TOWER 

a LEASING CORP. 
COMMUNICATIONS 


Devt uted to acdvertmang antennae 


NEED SITES? 


\’ TOWER & ANTENNA 


Please note our new address 


The NESD contains teasands ql prise SITES FOR THE 11999 Katy Freeway, Suite 590 
unten sites. all wath space tae lyin Stan staNN METROPOLITAN CHICAGO Houstan, Texas 77079 
fust $29 per vear Kor mlormation «alt AREA 1-800-634-3947 «© Fax 1-800-311-1278 


P, O. Box 31160 
CHICAGO, IL 60631 


See our website for the latest AF updates 
www. argentinc.com 


Vel (732) 462-5004) Fans (732) 408. (035 
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Company Number Number Hotline Company Number Number Hotline 
Advanced Receiver Research.......69  60........ 860-485-0310 Larsen Electronics... 64 BO sawai 800-426-1656 
AdvanceTec Industries Ine. ............. ¢ (la T oocerr ce 305-651-3211 M/A-Com Microelectronics Div. ..... G6 Sf oaus 978-442-4288 
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Brown and Schwaninger .............. 92 121... 202-223-8837 PageCorp Industries «00.0.0... 81 100...... 800-957-8700 
Cablewave Systems... Oe 222 acess 203-630-3311 Paging & Wireless Service Center....90 116...... 561-683-0022 
Canadian Marconi................-:c+ ST BD sesssas 613-592-6500 Pipo Communications.................-.-.. 114...... 323-466-5444 
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Communications Data Services ....... 93 124...... 800-441-0034 Radio Express, Inc. .......0..0.. 84 106...... 800-545-7748 
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Connect Systems Inc. ............:0++ | ore BN0-54524949: Palne; Nek wscasnnccnaienia aon FD) LE asotten 765-622-7687 
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Corporation Ten International......... TE BS sisness 410-821-0008 RCW Distributing .... ia 408.3: 800-726-9015 
CPI Communications Ine. ..........05 To: ‘YA aus, O72AST S20: RNON) NG ie cciicnnwerseenieeenen 24 ..... B800-USA-1USA 
CTI PRBAGGS TING: cs sccasosoncwacese Te CB esc 513-595-5900 $Selectone oo... ccccssesseceseereeeees §1 SA saa 510-781-5432 
8 WBiscay 716-373-7228 Setcom Corp. ................. ... 63 38 ........ 800-966-1034 

Dataradio: Gorm. 4..<sccautevens W. ‘Gaivcciex 770-392-0002 Sharp Communication...................... 82 102...... 800-548-2484 
David Clark Co., INC. 0... ceeseeeceeeeee 46 2g........ 508-751-5800 Shinwa Communications of America ..72 66 ........ 800-627-4722 
Doppler Systems, Inc. .......0..5.00. 58 atc 602-488-9755 Shure Brothers Inc. ..........ccc:0c0e 14... 800-25-SHURE 
|=7 11 Bl Seer eat eee Oss eee BA: Sones 520-204-2597 Simulcast Solutions a 716-223-4927 
EDX Engineering, INC. ......c..seeee BF BP cssacanc 541-345-0019 Sinclair Technologies Inc. .............. 16 Povanccans 800-263-3275 
E| Paso Communication Systems .... 84  107...... 915-533-5119: Sma ON Kwisiscssicascaacasarcaias 65 58 an 919-303-2530 
Gamber Johnson ............0ccccseseees TO: Ob sciics 715-344-3482 «— SMArtrunkk ooo. eecccecececeesssecesereseeeesees 39° 48 isin 510-887-1950 
General Communications ............... 94 126...... 800-356-3200  SoftWright .........0.0...0cccccccceeeeeees 99 123... 303-344-5486 
The Genesis Group .........ccccceeeeeee 92 T22 nun 903-561-6673 Sutter Buttes Two Way ..............-.-.. 86 111......530-674-7532 
Fark: Systems, Ineisiiisiiiiscusnecias 20. Tisai 803-875-4480 TelecomLatina '98 oo... 1i5 MMM errews 303-220-0600 
CPEB evacecceannax arinannnn raced ataromu nema AS! (QB vv BOO-4HARAIS Telepathy <....cccisuavroscarsesvsssesssaanvepansea TS Sisson 510-656-5600 
HG: RAG sivcsscsacavenerassnoiencrrnnesces 64 inc, 800-877-7979  Telewave INC... .cccceccetesectsereeees 43 4B isis 650-968-4400 
Hewlett-Packard Co. ........ccccecee 91 TT8..uc TOT-S77222085 TESSCO sce ea 1 : Pa 410-229-1000 
Highpoint Tower Technology ......... 95 128...... 813-854-1518 Thunder Eagle... eeeteeee y A: | GPa 703-242-0122 
Holzberg Communications, Inc...... BO: “DMZ 973-389-9600  Transcrypt International Ltd. ............ 1 Bienes 800-894-2609 
Huber Suhner AG ou... eccceeeteseeeeee 41 44.441 (0)71 3534111  Trylon Manufacturing Co Ltd.......... 78: 8B ans 519-669-5421 
PIUStIOR INGexsisiannsaenanauanss So, Besa 800-949-9490  Twitco Distributing a FO raisin 800-899-8948 
Hutton Communications ............ 17) Bw... 800-442-3811 TX RX Systems INC. 0.0... .cc cece S Sian 716-549-4700 
USONTH: UTI CTIOR su scssistansvassontvssecievonserie Ue : re 206-450-6041 Vega, A Mark IV Company ............. 1 2G are 626-442-0782 
IDA COmpOratlOn ccsccccisissisiccssissecccctons 60° SS... 701-280-1122 VERTEX/YAESU USA........... sa D secsniiiys 310-404-2700 
Instrument Associates .......0.0..00. CS 65 sic 901-947-4000 Vocom Products Co. LLC 52 .... 800-USA-MADE 
Wr Ee\Us one sonsuarsana na neesennp sanemunnapaeaRsneetee y RY &° Serre 916-677-3210 WETEC Electronics .........0..0cccce T20 vnc 901-286-6275 
Kenwood Communications ............. CF 2Bwecs 800-950-5005 Xcel Controls Ine. «00... 86 110... 219-259-7804 
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Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 


woe: 
even tives 


onl ‘f 


Wht 


»\)) 
¥ 


ddd AA 


. 


repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


orm 


“ln 


> ailMeaece: ie 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


vertex 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 


+, 


United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 
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TP-3200 $279.95 
Ful Featured) Shared Repeater Tovie Panel, 
with ALL 157 CTCSS/DCS’ cades.. In 
Desktop of Rack Mount version: 
— 


| 


TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection. 
Great forthe Benchtop. 5.25" x33" x1.7" 


PE-2P $54.95 


wo-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or. other enclosure, Multiple call 
capability. 1.25" x 2.0" x .4" 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
frammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 


TS-32P 


SD-1000 


Two-tone’ Sequential Decoder. 
Programmable unit provides 
switched outputs from. two-tone 
paging calls. 1.25" x 2.0" x .4" 


$57.95 TS-64 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25" x 2.0" x.4" 


CSI-100 $749.95 | 
“Video Modem, (Sends and receives broadcast | 
quality, single frame, color video over ANY. 
narrow-band communications channel. 


esse wt 
—— . 
a nS 
Melati 
CC-1/CR-1 $49.95 each 


Surface’ Mount Component Kits for repairing 
SMT circuits. CC-1 for capacitors/CR-1 for 


$59.95 DTD-1 


$54.95 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$49.95 
Single Function. DTME Decoder. 


Provides switch outputs via 


DTMF. 1.25" x 2.0" x4* 


$S-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


| 
* $69.95 


Bee Morse ea Meets all 
equirements, Fully field program 
mable with peed Reva 1.85" x1. ae 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
Sie Dnata alan US X78 x2" 


PE-4/PE-15 $79.95 
Multiple Call ROCSAG (RPC-1) 
Paging Encoders. Where direct 
control of local area-paging is 


desired. 1.78" x 1.03" x .35" 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 


Encoder. Custom tones or 
audible tones also ayail- 
able. .9" x 1.3"x .4" 


The Sky’s The Limit! 


For over 25 years. 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


‘Outside USA or Canada: Jescom International, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


COMMUNICATIONS SPECIALIS TS, INC. 
426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 
Entive U.S.A, (900) 6540547 © F FAX ( (800) 850-0547 
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products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


8 T 


